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PEEFACE. 


In  compiling  this  book,  the  Author  has  endeavoured  to 
fill  a  void  in  English  technical  literature.  While  almost 
every  art  is  represented  by  treatises  or  handbooks  of  a 
more  or  less  practical  character,  Soap-making,  so  far  as 
the  Author  is  aware,  has  not  until  the  present  time  been 
furnished  with  a  special  book  of  reference  for  the  con- 
venience of  its  numerous  followers.  In  the  United  States, 
however,  several  elaborate  treatises  of  foreign  origin  have 
appeared,  and  to  these  the  author  has  been  indebted 
for  much  valuable  information,  especially  as  regards  the 
Continental  methods  of  making  ordinary  soaps  and  toilet 
soaps,  given  by  Dussauce,  Cristiani,  Ott,  and  Ktirten. 

An  important  feature  in  the  present  volume  is  the 
chapter  on  the  Recovery  of  Glycerine  from  "Waste  Leys, 
in  which  many  processes  for  recovering  this  valuable 
product  are  given. 

Although  it  would  not  have  been  possible  nor  even 
desirable  to  include  every  known  process  of  soap-making, 
a  great  number  of  processes  in  an  abridged  form  are  given, 
which  cannot  fail  to  be  useful  to  the  manufacturer. 

To  write  an  original  work  upon  an  art  which  has  been 
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built  up,  SO  to  speak,  by  the  ingenuity  of  tbe  great  host 
of  inventors  and  patentees,  would  be  an  impossibility: 
the  present  work,  therefore,  must  be  accepted  as  an 
epitome  of  their  collective  processes  and  improvements 
rather  than  as  an  original  treatise,  and  the  Author  trusts 
that  in  his  endeavour  to  produce  a  work  which  would  be 
useful  both  as  a  practical  handbook  and  source  of  general 
reference,  he  may  not  have  been  wholly  unsuccessful. 


PUBLISHERS^  NOTE  TO  THE  FIFTH  EDITION 

The  present  edition  of  this  work  is  substantially  a 
reprint  of  the  last  edition,  with  a  new  Appendix  (left  by 
Mr.  Watt  in  MS.,  and  now  first  printed)  on  the  subject  of 
Candle-Making,  which,  with  its  illustrations,  it  is 
believed  will  be  found  a  very  useful  and  acceptable 
addition.  Owing  to  the  death  of  Mr.  Watt  a  few  months 
after  the  preparation  of  the  last  edition,  the  work  has  not 
undergone  any  further  revision  at  his  hands,  though  the 
opportunity  has  been  taken  of  making  a  few  corrections 
in  the  text,  for  which  the  Publishers  are  indebted  to  Mr. 
H.  Joshua  Phillips,  F.I.C.  However,  from  the  continued 
and  large  demand  for  the  work,  it  is  abundantly  evident 
that,  as  revised  and  enlarged  by  the  Author,  the  volume 
amply  fulfils  the  purpose  with  which  it  was  designed. 

London,  October,  1896. 
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SOAP-MAKING. 


INTRODFCTIOK 

According  to  the  great  Roman  historian,  Pliny,  the  Gaula 
were  the  original  inventors  of  the  art  of  soap-making— 
their  best  product  being  a  combination  of  goats^  fat  and 
the  ashes  of  the  beech-tree.  The  Romans  subsequently 
acquired  a  knowledge  of  the  art,  and  eventually  intro- 
duced it  into  Italy  after  their  successful  invasions  of  Gaul. 
In  proof  of  the  antiquity  of  soap  as  an  article  of  com- 
merce, a  soap-maker's  shop  has  been  discovered  in  the 
ruins  of  Pompeii,  and  is  still  exhibited  to  travellers. 

Prior  to  the  invention  of  soap,  the  ancients  employed 
the  juices  of  certain  plants  as  detergents,  and  also  fuUers'- 
earth,  which  was  first  spread  upon  the  surface  of  their 
clothes,  and  then  stamped  in  by  the  feet.  By  this  means 
greasy  matter  was  removed  on  subsequent  scouring,  the 
fullers'-earth  having  the  property  of  absorbing  grease  to 
a  considerable  extent.  Sometimes  this  earth  was  em- 
ployed as  a  cleansing  medium  in  baths,  and  even  up  to 
the  beginning  of  the  eighteenth  century  this  system  was 
adopted  in  Rome  by  persons  of  the  highest  distinction. 

In  the  eighth  century  there  were  many  soap  manufac- 
tories in  Italy  and  Spain,  but  it  is  a  remarkable  and 
interesting  fact  that  nearly  five  hundred  years  elapsed 
ere  soap  manufacture  was  introduced  into  France  and 
practised  as  an  art  by  the  Phoceans,  an  intelligent  and 
industrious  race,  of  Grecian  and  Egyptian  origin.  The 
first  soap  manufactories  in  France  were  established  at 
Marseilles,  a  city  surrounded  with  natural  advantages  of 
soil  and  climate  for  the  production  of  all  the  crude  mate- 
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rials  necessary  for  soap-making.  The  olive-tree,  the  fruit 
of  which  yields  a  fixed  oil  in  great  abundance,  flourished 
in  the  south  of  France,  while  the  shores  of  the  Mediterra- 
nean yielded  an  ample  supply  of  maritime  plants,  from 
which  crude  soda  was  obtained  by  calcination.  Marseilles, 
however,  with  all  these  advantages,  was  unable  to  produce 
sufficient  material  to  meet  the  demands  of  her  manufac- 
turers ;  therefore,  as  time  progressed,  Italy  furnished 
supplies  of  olive-oil,  while  Spain  contributed  crude  soda, 
or  barilla. 

The  manufacture  of  soap  in  France  was  entirely  con- 
fined to  the  combination  of  olive- oil  and  soda  until  the 
beginning  of  the  present  century,  when  palm-oil  and 
cocoa-nut  oil  were  also  employed  in  the  art,  and  subse- 
quently toilet,  or  fancy  soaps,  were  introduced,  and  ulti- 
mately formed  an  extensive  and  important  addition  to  the 
soap  trade. 

The  exact  period  at  which  soap  was  first  manufactured 
in  England  appears  somewhat  uncertain,  but  it  was  pro- 
bably in  the  fourteenth  century,  when  it  was  chiefly  made 
upon  the  French  system,  that  is  to  say,  with  barilla 
(crude  carbonate  of  soda) ;  and  some  other  manufacturers 
adopted  a  method  practised  in  Germany,  in  which  potash, 
followed  up  by  salt,  superseded  the  use  of  soda  obtained  by 
the  calcination  of  maritime  plants. 

We  find  that  the  first  patent  for  improvements  in  the 
manufacture  of  soap  was  obtained  in  1622,  by  Messrs. 
Jones  and  Palmer,  an  abridgment  of  which  is  given 
below  : 

^'The  misterie,  arte,  way,  and  means  of  makinge  of 
hard  soape,  comonly  called  by  the  name  of  Venice  or 
castile  soape,  without  the  vse  of  anie  fire  in  the  boyling 
or  makinge  thereof,  and  with  a  materiall  comonly  called 
or  known  by  the  name  of  berillia,  and  The  art,  misterie, 
way  and  means  of  makinge  of  softe  soape  without  the  vse 
of  fire  in  the  boylinge  and  makinge  thereof. 

From  the  above  period  up  to  the  present  time,  many 
patents  for  important  improvements  in  soap-muldng  have 
been  taken  out  in  England. 
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Havmg  passed  tliroiigTi  a  long  period  of  rude  and  un- 
scientific manipulation,  the  art  of  soap-making  at  last— 
namely,  at  the  beginning  of  the  present  century — com- 
manded the  attention  of  scientific  men,  and  the  world  was 
startled  first  by  Leblanc's  splendid  process  for  the  manu- 
facture of  soda  from  common  salt,  which  process  was 
practically  developed  in  this  country  by  the  lato 
Mr.  James  Muspratt,  of  St.  Helen's,  near  Liverpool. 
The  advantages  of  this  invention  are  far  beyond  estima- 
tion, and  although  it  has  since  been  superseded  to  a 
certain  extent  by  the  ammonia  process,  it  can  never  be 
forgotten  that  its  introduction  did  more  for  the  soap 
and  glass  manufacturer  than  any  other  invention  under 
the  sun. 

The  next  great  discovery,  though  not  second  in  im- 
portance, was  due  to  another  French  chemist — Chevreul — 
who  raised  soap-making  from  empiricism  and  rule-of- 
thumb  guesswork  to  its  present  exalted  position  as  a 
truly  scientific  art.  With  the  rapid  advance  of  chemical 
knowledge  which  followed  the  discoveries  of  Davy, 
Dalton,  Chevreul,  and  other  English  and  foreign  chemists, 
the  art  of  soap-making  gradually  improved,  and  many 
saponifiable  substances  were  introduced  from  time  to 
time,  until,  at  the  present  day,  the  lengthy  list  includes 
oils  and  other  fatty  matters  which  were  never  dreamed  of 
by  our  forefathers.  It  would  not  be  incorrect,  however, 
to  say  that  up  to  forty  years  ago  soap  manufacture  was 
generally  conducted  without  any  reference  to  scientific 
principles  or  chemical  theories.  Except  in  very  rare 
instances,  the  aid  of  science  was  never  consulted,  and  the 
operations  were  frequently  carried  on  by  persons  abso- 
lutely void  of  even  the  rudiments  of  chemical  know- 
ledge. Indeed,  the  manufacturers  were  so  completely  in 
the  power  of  their  soap-boilers  that  any  attempt  to  recog- 
nise an  improvement,  by  giving  it  a  fair  trial,  was 
invariably  opposed  and  frustrated  by  the  so-called  prac- 
tical man.'^  At  the  time  we  refer  to,  the  prejudice 
against  chemical  interference,  if  we  may  so  call  it,  was  so 
great,  that  even  scientific  men  of  the  highest  ability 
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were  spurned,  and  tlieir  attempts  to  improve  the  crude 
art  were  foiled  in  every  possible  way.  There  were,  how- 
ever, a  few  exceptions  to  the  general  rule  (of  thumb), 
and  several  large  firms — notably  the  firm  of  Benjamin, 
William,  and  Thomas  Hawes,  of  Lambeth — who  dared  to 
admit  the  teachings  of  science  within  their  portals.  Not 
only  did  these  manufacturers  encourage  improvemrents 
based  upon  chemical  principles,  but  they  also  employed 
chemists  in  their  works,  who,  furnished  with  a  laboratory 
and  appliances,  soon  converted  the  operation  of  soap- 
making  into  an  art,  in  the  proper  sense  of  the  term.  The 
estimation  of  the  actual  amount  of  alkali  in  a  given 
sample  of  soda-ash  was  determined  by  their  own  chemist, 
in  many  instances  indicating  a  wide  difierence  when  com- 
pared with  the  analysis  of  the  alkali-broker's  chemist. 
All  goods  were  subjected  to  examination  by  the  soap- 
maker's  analyst  before  purchase,  and  thus  the  intelligent 
manufacturer  was  protected  from  fraud  and  imposition, 
which  gave  him  an  incalculable  advantage  over  his  un- 
aided competitors. 

Although  the  great  French  chemist,  Chevreul,  had 
clearly  explained  the  nature  of  the  reactions  which  take 
place  when  fatty  substances  are  treated  with  boiling 
solutions  of  caustic  alkali,  few  soap-makers  would  venture 
to  modify  their  antiquated  system  of  manufacture  by 
calling  to  their  aid  the  man  of  science.  The  soap- 
maker's  argument  seemed  to  be  :  My  soap  has  a  large 
sale,  it  yields  a  good  profit ;  what  more  can  I  require  ?  '^ 
If  the  chemist  told  him  that  he  was  liberating  a  large 
portion  of  glycerine,  which  flowed  away  with  his  waste 
leys  into  the  river  or  sewer,  instead  of  being  recovered, 
and  he  was  thereby  losing  a  large  sum  annually,  the 
soap-maker  cared  not,  for  he  still  had  a  good  profit  on  his 
soaps. 

In  1836,  the  author's  father,  the  late  Mr.  Charles 
Watt,  patented  his  now  well-known  process  for  bleaching 
palm-oil  by  means  of  chromic  acid ;  but  it  was  not  until 
several  years  after  that  soap-makers  took  up "  the 
process  and  adopted  it.   So  great  was  the  prejudice  against 
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any  and  all  improvement,  that  even  a  trial  of  the  process 
was  for  a  time  rejected  ;  and  when  at  last  the  trade  were 
induced,  after  some  of  the  more  intelligent  firms  had 
become  licencees  under  the  patent,  to  give  the  process  a 
trial,  not  unfrequently  would  the  workmen  put  raw  (that 
is,  unbleached)  palm-oil  into  the  batch  which  had  been 
operated  upon,  during  the  patentee's  absence,  so  that  their 
employers  might  denounce  the  demonstration  as  a  failure. 
In  at  least  one  instance  a  trick  of  this  kind  was  practised 
upon  the  author,  who  for  many  years  conducted  the  opera- 
tion of  bleaching  palm-oil,  on  his  father's  behalf,  in 
London  and  the  provinces. 

Referring  to  the  importance  of  chemical  knowledge  in 
soap  manufacture,  Mr.  William  Hawes,  in  a  paper  which 
he  read  before  the  Society  of  Arts  on  the  28th  of  March, 
1856,  stated  that  6,000  tons  of  tallow  were  converted  into 
glycerine  annually,  causing  a  loss  of  about  £180,000,  and 
there  is  no  doubt  whatever  that  the  whole  of  this  waste 
could  be  avoided  by  manufacturing  soap  by  the  cold  pro- 
cess, or  at  all  events  this  valuable  product  should  be 
recovered  as  hereafter  described.  At  the  present  day,  in 
most  of  the  larger  soap-works,  the  teachings  of  science 
are  not  only  recognised,  but  an  experienced  chemist  is 
engaged,  under  whose  skilful  guardianship  the  various 
operations  are  conducted.  In  some  instances  the  sons 
of  members  of  the  firm  have  been  properly  instructed 
in  chemical  knowledge,  and  to  them  are  instrusted  the 
scientific  details  of  this  strictly  chemical  art.  In  some 
establishments,  the  principals,  or  at  least  one  of  them, 
have  acquired  sufficient  knowledge  of  chemistry  to  enable 
them  to  conduct  their  operations  with  a  knowledge  of  what 
they  are  doing ;  so  that  we  may  now  say  that  at  last 
science  and  soap-making  go  hand  in  hand,  except  in  a 
few  instances  where  the  British  workman  is  still  looked 
upon  as  an  idol. 

Another  important  feature  in  the  manufacture  of  soap 
was  the  application  of  steam,  and  superheated  steam,  in 
place  of  the  ordinary  fire.  Again,  improvements  were 
made  in  the  machinery  and  appliances  of  the  soap-works, 
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amongst  wliicli  may  be  noticed  the  substitution  of  east- 
iron  frames  for  the  old-fashioned  wooden  ones,  from  which 
many  a  ton  of  soap  leaked  out  before  solidification  took 
place  ;  the  steam-pump  superseded  the  ordinary  ladle  for 
fitted  SGaps  ;  the  steam-crutch,  in  some  works,  supplanted 
the  wcoden  or  iron  hand-worked  implement,  and  (in 
America  more  especially)  many  mechanical  contrivances 
have  been  introduced  for  diminishing  labour  and  hasten- 
ing the  operations  of  manufacture.  To  these  may  be 
added  the  long  series  of  patented  processes  having  for 
their  object  the  cheapening  of  the  manufacture  by  the  in- 
troduction of  certain  substances  which,  without  injuring 
the  soap,  enable  it  to  be  sold  at  a  lower  price  to  the  con- 
sumer. The  various  processes  will  be  fully  described  when 
treating  of  the  manufacture  of  hard  soaps. 


CHAPTER  I. 


BATONIFICATION  EXFLA INEI). 

Chevreul's  Theory. — Liebig's  Eesearches  on  Saponification. 

The  combination  of  fatty  matters  with  an  alkali — as  soda 
and  potash  for  example — by  the  aid  of  water  and  heat, 
is.  the  result  of  chemical  action.  It  is  not  a  mere  com- 
bining of  the  substances  in  the  ordinary  sense,  for  we 
find,  after  their  perfect  union  has  been  effected,  that  the 
constituents  of  tallow,  for  instance  [stearine,  palmitiney  and 
oleine^),  have  undergone  a  remarkable  change — each  of 
these  substances  has  acquired  the  properties  of  an  acid.  This 
important  discovery  was  made  by  Chevreul,  and  when 
properly  understood  the  practice  of  soap-making  becomes 
not  only  more  certain  in  its  results,  but  infinitely  more 
economical. 

Chevreul's  Theory. — Chevreul  discovered  that  when 
soap  was  decomposed  by  an  acid,  the  fatty  matter  which  thus 
became  separated  or  set  free,  possessed  properties  entirely 
different  from  the  original  substance.  When  melted,  it 
reddened  litmus  paper ;  it  was  freely  soluble  in  warm 
alcohol,  and  was  capable  of  forming  salts,  like  ordinary 
acids.  When  a  solution  of  carbonate  of  soda  was  added 
to  the  separated  and  saponified  matter,  soap  was  again 
formed,  while  a  third  substance,  possessing  a  very  sweet 
taste,  remained  in  the  mother  liquor,"  which  was  found 
to  be  glycerine.  The  gifted  chemist  thus  proved  that  soap 
made  from  tallow  was  in  reality  a  compound  of  stearate 
audpalmitate  of  soda,  and  that  glycerine  was  set  free  during 
the  process  of  saponification,  which  substance,  being 
soluble,  remained  in  the  waste  or  spent  leys,  and  eventu- 

*  The  liquid  constituent  of  tallow  was  generally  termed  oleine  until 
more  recent  research  proved  it  to  be  a  compound  of  palmitine  and  oleine. 
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ally  found  its  way  into  the  sewer,  or  river,  as  the  case 
might  be. 

The  acids  liberated  during  the  process  of  converting 
fats  and  oils  into  soap  are  called  fatty  acids,"  those 
obtained  from  tallow  being  chiefly  stearic  and  palmitic 
acids.  Olive-oil  and  other  soft  fats  yield  on  saponification 
oleic  acid.  Palm-oil  yields  a  mixture  of  palmitic  and 
oleic  acids ;  and  cocoa-nut  oil  furnishes  palmitic,  oleic, 
and  lauro-stearic  acids. 

Soap,  then,  is  a  compound  of  fatty  acids  combined  with 
alkali  and  water.  Other  substances,  however,  besides  oils 
and  fats  are  employed  in  soap-making  ;  for  example,  resin, 
a  compound  of  several  vegetable  acids,  is  used,  with 
tallow,  to  form  yellow  soap.  Metallic  soaps,  as  they  are 
called,  are  produced  by  boiling  oxides  of  metals  with  oils 
or  other  fatty  matters.  Diachylon-plaster,  which  is 
formed  by  boiling  litharge  (oxide  of  lead)  with  olive-oil 
and  water,  is  an  insoluble  soap  composed  of  oleate  and 
margarate  of  lead.  The  glycerine  formed  during  the 
process  remains  with  the  water. 

Soaps  are  divided  into  two  principal  classes,  namely 
Hard  and  Soft  Soaps.  The  former  are  produced  by 
combining  soda  and  water  with  fatty  matters,  and  the 
latter  are  made  with  potash  combined  with  horse-oil,  fish, 
and  other  inferior  oils,  and  hence  these  are  sometimes  dis- 
tinguished as  soda  soaps  and  potash  soaps. 

Hard  soaps  are  of  various  kinds,  the  most  important 
being  Castile  Soap,  White  Curd,  Mottled,  Yellow,  and 
Transparent  Soap.  These  soaps  are  combinations  of  tallow, 
palm-oil,  cocoa-nut  oil,  olive  oil  or  other  fatty  substances 
with  caustic  soda — that  is,  soda  deprived  of  its  carbonic 
acid  by  boiling  with  fresh  lime  and  water. 

When  tallow  is  boiled  for  a  considerable  time  in  a 
solution  of  caustic  soda  (or  leijy  as  the  solution  is  called)  the 
fatty  matters,  stearine  and  palmitine,  assume  a  granular  or 
curd-like  appearance,  entirely  losing  their  greasy  and  oily 
character ;  and  if  a  small  portion  be  pressed  between  the 
folds  of  a  piece  of  paper  it  will  not  produce  a  greasy 
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&tain.  This  is  proof  that  the  conversion  of  the  fatty  sub- 
stances into  stearate  and  palmitate  of  soda  is  complete — 
that  the  mass  is  saponified ^  in  fact.  If  the  boiling  has  been 
sufficient,  and  an  excess  of  caustic  alkali  remains  in  the 
ley,  this  will  subside,  and  the  soap,  after  being  allowed  to 
repose  for  a  short  time,  will  appear  on  the  surface.  If 
now  a  small  portion  be  treated  with  warm  alcohol,  it  will 
readily  and  entirely  dissolve,  forming  a  transparent  solu- 
tion of  soap.  After  expelling  the  alcohol  by  evaporation, 
the  transparent  soap  will  remain,  which  on  cooling  will 
assume  considerable  hardness. 

In  saponifying  the  various  fatty  matters  employed  at 
the  present  time  in  soap  manufacture,  and  which  differ 
greatly  in  their  composition,  much  care  is  exercised  as  to 
the  strength  of  alkaline  ley  used  in  the  first  and  subsequent 
operations  of  boiling.  If  the  ley  be  too  strong,  its 
superior  density  will  retard  its  free  diffusion  through  the 
mass  of  fatty  matter.  It  is  commonly  the  practice,  there- 
fore, with  tallow  soaps,  to  apply  caustic  ley  of  a  moderate 
strength  at  first,  and  when  this  has  become  exhausted  or 

spent,"  as  it  is  termed,  it  is  pumped  out  of  the  copper  or 
pan,  and  a  fresh  charge  of  ley  of  superior  strength  given, 
and  the  boiling  continued  until  the    grease  or  fat  is 

killed  or  neutralised  by  the  alkali.  During  the  boiling 
glycerine  is  liberated,  and  this  substance,  being  soluble  in 
water,  subsides  with  the  ley.  Until  recently,  the  exhausted 
leys  were  allowed  to  flow  away  as  a  waste  product ;  at  the 
present  time,  however,  the  glycerine  is  usually  recovered 
by  one  or  other  of  the  various  processes  fully  described  in 
Chapter  XXVI. 

It  is  well  known  that  caustic  ley  acts  differently  upon 
the  various  fatty  bodies  with  which  it  comes  in  contact. 
For  example,  a  weak  ley  will  act  upon  tallow  until  its 
alkali  becomes  exhausted,  or  nearly  so ;  whereas  a  ley  of 
equal  strength  will  scarcely,  if  at  all,  saponify  cocoa-nut 
oil.  When,  however,  cocoa-nut  oil  is  blended  with  other 
fatty  substances,  it  will  readily  become  acted  upon  by 
weak  leys.    Again,  resin,  although  it  is  readily  converted 
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into  soap  by  treatment  with  alkali,  will  not  form  a  hard 
soap  unless  combined  with  a  certain  proportion  of  tallow, 
which,  during  the  process  of  saponification,  exerts  a 
powerful  influence  upon  its  constituents,  probably  by 
chemical  action  not  yet  fully  understood. 

Liebig's  Researches  on  Saponification. — Justus  Liebig 
— to  whose  original  mind  we  are  indebted  for  so  many 
valuable  discoveries  in  organic  chemistry — made  some 
important  researches  on  the  saponification  of  fatty  bodies, 
and  his  views  should  be  well  understood  by  the  soap- 
maker  who  recognises  the  value  of  scientific  knowledge  in 
the  pursuit  of  his  interesting  art. 

^'Potassa  and  soda  soaps,''  says  Liebig,  ''are  readily 
soluble  in  hot  water  and  alcohol.  The  addition  of  a 
quantity  of  water  to  the  aqueous  solution  produces  precipi- 
tation, the  neutral  salts  of  stearic  and  margaric  acid 
decomposing  into  free  alkali,  which  remains  in  solution, 
and  stearate  and  margarate  of  the  alkali  (potash  or  soda), 
which  precipitates  in  the  form  of  pearly  crystalline  scales. 
Potassa  soaps  are  more  soluble  in  water  than  those  con- 
taining soda.  Stearate  of  soda  may  be  considered  as  the 
type  of  hard  soaps,  and  when  in  contact  with  ten  times  as 
much  water  it  undergoes  no  striking  change.  Stearate  of 
potassa  forms  a  thick  paste  with  the  same  quantity  of 
water.  Oleate  of  soda  is  soluble  in  ten  parts  of  water, 
while  oleate  of  potassa  dissolves  in  four  parts  of  water, 
forming  a  gelatinous  mass  with  two  parts,  and  possesses 
such  a  strong  afiinity  for  water  that  100  parts  absorb  162 
parts  in  a  moist  atmosphere.  Margaric  acid  acts  like 
stearic  acid.  From  this  it  follows  that  soaps  are  soft  in 
proportion  to  the  oleates,  and  hard  in  proportion  to  the 
stearates  and  margarates,  they  contain.  Soda  soap  exhibits 
a  peculiar  behaviour  with  common  salt ;  it  loses  the  power 
of  being  penetrated  by  ley  or  dissolving  in  a  solution  of 
salt  of  a  certain  strength,  and  this  remarkable  action  is  an 
important  condition  in  its  manufacture,  on  which  depends 
the  separation  of  all  free  alkali  and  oxide  of  glyceryl 
(glycerine),  its  percentage  of  water,  and  its  marketable 
condition. 
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"  If  a  piece  of  common  hard  soap  be  cut  into  pieces  and 
then  put  into  a  saturated  solution  of  salt,  at  the  ordinary 
temperature,  it  lloats  on  the  surface  without  becoming 
moistened,  and  if  heated  to  boiling,  it  separates  into 
gelatinous  flocculae,  which  collect  on  the  surface,  and  upon 
cooling  unite  into  a  solid  mass,  from  which  the  solution 
flows  off  like  water  from  grease.  If  the  flocculse  be  taken 
out  of  the  fluid,  they  congeal  on  cooling  into  an  opaque 
mass,  which  may  be  pressed  between  the  fingers  into  fine 
laminae  without  adhering  to  them.  If  the  solution  of  salt 
be  not  quite  saturated,  the  soap  takes  up  a  certain  quantity 
of  the  water,  and  the  flocculas  separate  through  the  fluid 
in  boiling.  But  even  when  the  water  contains  :4  o^o"^^ 
common  salt,  boiling  produces  no  solution. 

"  If  the  soap  be  boiled  in  a  dilute  and  alkaline  solution 
of  salt,  and  allowed  to  cool,  it  again  collects  on  the  fluid  in 
a  more  or  less  solid  state,  depending  on  the  greater  or  less 
concentration  of  the  solution — that  is,  on  the  quantity  of 
water  taken  up  by  the  soap.  By  boiling  the  dilute  solu- 
tion with  soap  for  a  considerable  time,  the  watery  flocculse 
swell  up,  and  the  mixture  assumes  a  foaming  appearance  ; 
but  they  still  are  undissolved,  for  the  solution  separates 
from  them.  The  flocculse,  however,  have  become  soft 
and  pasty,  even  when  cold,  and  their  clamminess  is  due 
more  or  less  to  the  quantity  of  water  they  have  taken  up. 
By  continued  boiling  this  character  again  changes,  and  in 
proportion  as  the  evaporation  of  water  renders  the  solution 
more  concentrated,  the  latter  again  extracts  water  from 
the  flocculae,  the  liquid  continues  to  foam,  but  the  bubbles 
are  larger.  At  length  a  point  is  reached  when  the  solution 
becomes  saturated ;  but  before  this,  large  iridescent 
bubbles  are  observed  to  form,  and  in  a  short  time  all  the 
froth  disappears,  the  liquid  continues  to  boil  without 
foam,  all  the  soap  collects  in  a  translucent  mass  on  the 
surface,  and  the  solution  and  soap  cease  to  attract  water 
from  each  other.  If  the  plastic  soap  be  now  removed  and 
cooled  while  the  solution  is  pressed  out,  it  will  have 
become  so  solid  as  scarcely  to  receive  an  impression  from 
the  finger.    In  this  condition  it  is  called  grain  soap. 
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*^Tlie  addition  of  salt,  or  a  solution  thereof,  to  a  con- 
centrated alkaline  solution  of  soap  in  water,  precipitates 
the  soap  in  gelatinous  flocculae,  and  the  mixture  behaves 
precisely  like  solid  soap  boiled  with  a  dilute  solution  of 
salt.  Carbonated  and  caustic  potassa  act  exactly  like  salt, 
by  separating  soap  from  the  alkaline  fluid  (ley)  in  which 
it  is  absolutely  insoluble/' 

These  observations,  so  carefully  made  and  clearly  ex- 
plained, cannot  fail  to  be  of  the  greatest  value  to  the 
manufacturer  of  a  commercial  article  so  important  as  soap, 
and  which,  at  the  present  day,  is  made  from  such  a  great 
variety  of  fatty  materials,  each  requiring  a  diSerent  treat- 
ment for  its  skilful  and  economical  conversion  into  soap. 
Continuing  his  observations,  Liebig  says,  The  application 
of  the  above  to  the  manufacture  of  soap  is  evident.  The 
fat  is  kept  boiling  in  an  alkaline  ley  until  all  pasty  matters 
disappear,  but  the  ley  should  have  only  a  certain  strength, 
so  that  the  soap  may  be  perfectly  dissolved  in  it.  Thus 
tallow  may  be  boiled  for  days  in  a  caustic  potassa  ley  of 
the  specific  gravity  of  1*25°  without  saponifying.  If  the 
ley  be  stronger,  a  partial  saponification  takes  place,  but, 
being  soluble  in  the  fluid,  it  floats  upon  the  surface  as  a 
solid  mass.  By  the  gradual  addition  of  water  and  con- 
tinued boilings,  at  a  certain  point  the  mass  becomes  thick 
and  clammy,  and  with  more  water  a  kind  of  emulsion  is 
formed,  which  continued  heating  renders  perfectly  clear 
and  transparent  if  a  sufficient  quantity  of  alkali  be  present. 
In  this  state  it  may  be  drawn  into  long  threads,  which  on 
cooling  either  remain  transparent,  or  are  more  milky  and 
gelatinous.  As  long  as  the  hot  mass,  when  it  drops  from 
a  spatula,  exhibits  cloudiness  or  opalescence,  the  boiling 
is  continued  or  fresh  alkali  added.  "When  excess  of 
alkali  is  present  the  cloudiness  arises  from  imperfect 
saponification  or  insufficiency  of  water:  the  former  is 
seen  by  dissolving  a  little  in  pure  water,  which  becomes 
perfectly  clear  when  the  whole  is  saponified.  If  the  ley 
contains  lime  the  mixture  is  also  clouded,  but  the  addition 
of  carbonated  alkali  instantly  clarifies  it. 

In  order  to  separate  the  soap  from  water,  free  alkali^ 
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and  oxide  of  glyceryl,  a  large  quantity  of  salt  is  gradually 
added  to  the  boiling  mass,  on  each  addition  waiting  until 
it  is  dissolved.  The  first  addition  increases  the  consistency 
of  the  mass,  while  each  successive  portion  renders  it  more 
fluid,  till  it  loses  its  threading  character,  and.  drops  from 
the  spatula  in  short,  thick  lumps.  As  soon  as  the  conge- 
lation is  complete — that  is,  when  the  gelatinous  flocculae 
separate  from  a  clear  watery  liquid — the  fire  is  extinguished, 
the  soap  allowed  to  collect  on  the  surface,  and  cooled  either 
on  the  liquid  or  ladled  out  and  allowed  to  solidify.  In 
the  former  case  it  is  impure  from  water,  free  alkalies, 
or  other  impurities  of  the  ley,  and  is  therefore  unfit  for 
the  market,  although  sufficiently  good  for  domestic  use. 
As  in  other  chemical  operations  a  precipitate  is  purified 
by  boiling  it  in  a  fluid  in  which  it  is  not  soluble,  so  is 
soap  purified  by  a  solution  of  salt  rendered  alkaline. 

When  the  saponified  fluid  is  made  with  potassa,  the 
salt  (chloride  of  sodium)  operates  in  a  two-fold  manner :  it 
dissolves  in  the  pasty  liquid  and  decomposes,  forming  on 
the  one  hand  chloride  of  potassium,  and  on  the  other  soda 
soap.  When  potash  ley  is  employed  in  soap-making,  the 
first  salting  requires  more  than  twice  the  quantity  of 
salt.  In  the  preparation  of  potash  soaps,  a  concentrated 
potassa  ley  is  employed  for  separating  the  soap.  The 
saponification  of  fats  is  not  completed  by  the  first  treat- 
ment with  leys,  and  the  subsequent  addition  of  fresh 
leys,  besides  purifying,  also  renders  saponification  more 
perfect." 

It  must  be  obvious,  on  perusing  the  above  remarks  of 
the  great  German  chemist,  that  the  first  duty  of  the  soap- 
maker  is  to  make  himself  thoroughly  conversant  with  the 
principles  of  saponification,  and  not  to  rely  solely  upon 
his  own  observation.  The  soap-boiler,  be  he  ever  so  skil- 
ful and  observant — and  there  are  many  such — should  avail 
himself  of  such  important  information  as  is  conveyed  in 
the  above  lucid  and  practical  observations. 

It  will  be  seen  that  the  combination  of  alkali  with  fatty 
matter  is  not  by  any  means  a  rapid  process,  but  is  the 
result  of  slow  and  gradual  chemical  action,  during  which 
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considerable  heat  is  generated  over  and  above  the  actual 
temperature  of  the  materials  when  placed  in  contact. 
Although  saponification  is  hastened  by  the  process  of 
boiling,  it  is  not  advisable  to  apply  vigorous  boiling  in 
the  earlier  stages  of  the  operation.  On  the  contrary,  it  is 
found  better  in  practice  to  allow  the  boiling  to  be  gentle 
at  first,  and  to  increase  its  rapidity  toward  the  close  of  the 
operation,  or  when  the  materials  have  absorbed  their  full 
percentage  of  alkali. 

Although  it  is  practically  impossible  to  make  soap  without 
liberating  glycerine  generally  to  the  extent  of  5  per  cent., 
this  soluble  substance  may  be  recovered,  as  a  valuable  hy- 
product,  by  either  of  the  processes  hereafter  described.  Ths 
proper  strength  of  leys,  their  gradual  combination  with 
the  various  fatty  bodies  with  which  they  come  in  contact, 
and  the  slow  and  gentle  augmentation  of  the  boiling 
operation  while  saponification  is  progressing,  are  imr 
portant  considerations,  upon  which  too  much  care  cannot 
be  bestowed.  Indeed,  it  is  gratifying  to  know  that  of 
late  years  some  of  our  leading  soap-makers  have  devoted 
much  attention  to  alkalimetry,  and  the  treatment  of 
various  fats  and  oils  with  alkaline  leys  of  appropriate 
strength,  according  to  the  nature  of  the  fatty  matter  to 
be  used.  The  examination,  by  analysis,  of  samples  from 
various  boils  of  soap  enables  the  manufacturer  not  only 
to  regulate  his  mode  of  working,  but  also  to  determine 
the  intrinsic  value,  so  to  speak,  of  his  productions. 

In  making  what  are  called  fitted  soaps,"  the  ingre- 
dients are  boiled  into  a  thin  liquid  mass,  or  emulsion, 
during  the  first  operation,  after  which  a  second  dose  of 
ley,  as  also  a  considerable  quantity  of  common  salt,  are 
introduced  into  the  pan  for  the  purpose  of  "  cutting  the 
pan,''  as  it  is  termed,  by  which  the  soap  separates  from 
the  ley  and  salt,  and  rises  to  the  surface,  while  most  of  the 
impurities  and  foreign  matters  subside  with  the  ley.  If 
the  materials  are  not  sufficiently  saponified  and  purified, 
the  ley  is  pumped  out  and  fresh  ley  introduced,  with 
further  boiling,  and  the  mass  is  again  "  cut,"  or  separated, 
by  the  addition  of  weaker  ley  and  salt^  the  operation 
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being  repeated  if  necessary.  The  application  of  common 
salt  not  only  promotes  the  separation  of  the  saponified  or 
semi- saponified  matters  from  existing  impurities  and  the 
exhausted  alkaline  ley,  but  it  also,  by  its  density,  facili- 
tates their  subsidence.  Moreover,  the  presence  of  salt  in 
the  ley  doubtless  enables  it  to  acquire  a  higher  tempera- 
ture during  the  subsequent  boilings,  and  thus  hastens  the 
evaporation  of  water  from  the  saponified  materials. 


CHAPTER  11. 


TRE  SOAP  FACTORY— ITS  APPARATUS  AND 
APPLIANCES. 

The  Soap-Pans.  —  Morfit's  Steam  Series.  —  Ley  Tanks.  —  Frames.— 
Wooden  Frames.  —  Iron  Frames.  —  Crutches.  —  Steam  Crutch. — 
Various  other  Implements. — Barring  Apparatus. 

When  we  consider  the  magnitude  of  the  operations  con- 
nected with  the  art  of  soap-making,  and  the  large  quanti- 
ties of  soap  annually  produced  by  our  numerous  manufac- 
turers, we  cannot  help  reflecting  upon  the  comparative 
simplicity  of  the  apparatus  and  utensils  employed  at  an 
ordinary  soap-works.  A  series  of  iron  pans  or  coppers, 
set  in  brickwork,  wdth  firegrate  below,  or  steam-pipes 
passing  into  the  interior  of  each  pan  ;  a  series  of  wooden 
or  cast-iron  frames  to  receive  the  finished  soap ;  sundry 
pails  or  buckets,  shovels  and  trowels ;  iron  pumps  and 
*^  shoots for  removing  waste  or  spent  leys;  a  few 
hydrometers  and  thermometers  ;  tanks  for  preparing 
caustic  alkali ;  wheelbarrows  and  trollies  for  conveying 
materials  ;      swimmers     and  ladles  of  various  kinds ; 

crutches  and  stirrers ;  a  wooden  machine  for  cutting 
soap  into  bars,  with  the  usual  firing  tools,  form  the  chief 
requirements  of  an  ordinary  soapery. 

In  some  of  the  more  extensive  works,  however,  many 
mechanical  improvements  have  been  introduced,  which 
will  be  referred  to  in  the  following  pages.  For  the  present 
we  will  endeavour  to  demonstrate  the  requirements  of  a 
soap  factory  of  moderate  dimensions,  in  which  advantage 
has  been  taken  of  some  useful  labour-saving  appliances, 
as  also  of  the  application  of  steam,  in  place  of  fire,  in  the 
operations  of  soap-boiling. 
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The  Soap-Pans  were  generally  made  of  cast-iron,  with  a 
flange  round  the  upper  surface.  These  pans  are  concave 
at  the  bottom,  and  are  fitted  with  steam-pipes  which 
terminate  in  a  perforated  coil  which  rests  on  the  bottom 
of  each  pan.  The  pans  are  set  in  brickwork,  and  an  iron 
pump  for  removing  the  finished  soap  and  leys  is  fixed 
between  each  pair  of  pans.  This  pump  is  worked  by 
steam,  and  is  connected  to  two  movable  arms  of  broad 
iron  tubing,  one  of  which  rests  in  each  pan.  These  tubes 
are  raised  or  lowered  by  means  of  a  chain  and  pulley,  so 
that  they  may  be  allowed  to  dip  into  the  soap  to  any 
required  depth,  or  into  the  ley  beneath  it.  The  pump 
can  empty  the  contents  of  one  or  both  pans  at  the  same 
time. 

The  pans  project  about  three  feet  above  the  floor,  which 
enables  the  soap-boiler  and  his  assistants  to  manipulate 
them  with  perfect  ease.  Each  pan  is  fitted  with  an  iron 
lid,  or  with  a  wooden  lid  covered  with  sheet-iron.  The 
lids  are  lowered  or  raised  by  a  chain  and  pulley. 

The  soap-pan  or  copper  (or  as  the  French  and  Ameri- 
cans term  it,  kettle),  is  sometimes  made  of  cast-iron,  in 
several  divisions,  united  together  by  iron  cement,  the  lower 
portion,  or  pan  proper,  being  of  a  concave  form,  the  whole 
being  set  in  brickwork,  which  is  so  constructed  that  the 
fire  plays  only  upon  the  lower  part  of  the  pan,  and  not 
upon  its  sides.  Soap-pans  of  large  dimensions  are  generally 
made  of  wrought-iron  plates  riveted  together. 

The  soap -pan  is  sometimes  extended  by  placing  what  is 
termed  a  curb  above  its  upper  rim,  which  is  made  of  stout 
sheet- iron,  or  of  wood  bound  with  iron.  The  object  of  the 
curb  is  to  prevent  the  overflow  of  the  soap  during  the 
more  vigorous  operation  of  boiling.  Sometimes  (when 
steam  heat  is  employed)  stout  blocks  of  wood  are  placed 
round  the  flange  of  the  pan  instead  of  employing  the 
curb. 

Morfit's  Steam  Series.— The  accompanying  engraving 
(Fig.  1)  represents  a  steam  series  designed  by  Mr.  Morfit* 
Although  not  so  simple  as  the  arrangement  previously  de- 
scribed, it  is  an  ingenious  system,  and  might  be  adopted  with 
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advantage.  The  three  pans  represented  may  be  employed, 
if  preferred,  for  boiling  three  different  kinds  of  soap — 
namely,  one  for  white  or  curd  soaps,  another  for  yellow 
or  resin  soaps,  and  a  third  for  superior  soaps,  w  is  the 
boiler,  to  which  the  main  pipe  or  feeder  g  is  connected. 
The  boiling-pans,  which  are  of  iron,  are  each  fitted  with  a 
wooden  curb  a  a,  hooped  round  by  iron  bands.  The 


Fig.  1. 


lower  part  of  each  pan  b  is  of  cast-iron.  Connected  to  the 
bottom  of  the  pans  is  a  pipe  and  stop-cock  i,  for  drawing 
off  the  spent  leys,  h  h  is  a  downward  pipe  for  conveying 
the  steam  to  the  coil,  which  terminates  in  a  vertical  length 
of  piping  X  for  the  escape  of  waste  steam.  The  taps  h  h 
are  used  for  turning  the  steam  on  or  off.  A  "  blowpipe 
L  is  connected  to  the  main  pipe  g.  This  blowpipe 
terminates  in  a  single  coil  perforated  with  a  number  of 
holes.  The  object  of  the  blowpipe  is  to  give  additional 
heat,  when  necessary,  and  to  assist  in  stirring  up  the  con- 
tents of  the  pan.  The  tap  p  is  used  for  regulating  the 
pressure  of  steam  from  the  boiler  w. 

Steam-jacket  pans,  especially  for  small  operations,  are 
very  useful  in  a  soap  factory,  and  are  admirably  suited  for 
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remelting,  in  the  preparation  of  fancy  soaps.  Sucli  pans 
are  much  used  in  dissolving  silicate  of  soda,  sulphate  of 
soda,  and  other  materials  employed  in  cheapening  soaps. 

The  Ley  Tanks,  containing  caustic  alkali  of  various 
ascertained  strengths,  are  sometimes  placed  at  one  end  of 
the  series  of  soap-pans,  and  at  a  suitable  height  above 
them,  so  that  the  leys  may  be  conveniently  run  off  by  iron 
shoots  into  each  pan,  by  turning  the  tap  connected  to 
either  tank.  These  tanks  are  commonly  made  of  wrought 
iron  plates  riveted  together. 

Iron  Frames. — The  frames  for  casting  the  finished  soap 
are  now  generally 
made  of  cast-iron  ^^^T" 
plates,  united  by 
movable  bolts  and 
screws  —  the  ends 
and  sides  of  which 
fit  into  an  iron  base. 
These  frames  gene- 
rally hold  about  11 
cwt.  ofsoap.  Fig.  2 
represents  an  iron 
frame  partly 
screwed  up. 

Wooden  Frames, 
which  formerly 
were  used  for  all 
varieties  of  soap,  are  now  chiefly  used  for  mottled  soaps, 
which  are  required  to  cool  slowly  in  order  to  acquire  the 
agreeable  marbled  appearance  for  which  they  are  famed. 

These  wooden   

frames  are  fur- 
nished with  pegs 
and  holes,  so  that 
they  may  be  piled 
one  above  another, 


Fig.  2. 


Fig.  3. 


and  form,  as  it  were,  one  deep  frame  or  well,  capable  of 
holding  a  considerable  quantity  of  soap.  Indeed,  some- 
times these  frames  are  built  up,  through  several  floors,  to 
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a  great  heiglit,  forming  a  receptacle  for  an  entire  boil  of 
many  tons  of  soap.     Sometimes  the  frames  are  bound 

together  by  long 
iron  screwed  rods 
which  pass  down 
through  them. 

Fig.  Sis  a  single 
wooden  frame,  and 
in  Fig.  4  several 
wooden  frames 
are  shown  con- 
nected by  their 
pegs  to  each  other. 


—h^  A  

L  ^ 

Fig.  4. 


The  interior  width  of  soapframes  corresponds  to  the 
length  of  a  bar  of  soap,  and  the  length  of  a  frame  is 
equal  to  the  thickness  of  about 
twenty  bars  of  soap. 

Crutches. — When  it  is  de- 
sirable to  add  to  true  soap  other 
substances,  for  the  purpose  of 
cheapening  or  modifying  it  for 
various  special  purposes,  the 
additional  matter  is  frequently 
introduced  by  being  crutched 
in,"  as  it  is  termed.  For  this 
purpose  certain  tools  called 
^^crutches"  are  employed.  These 
are  made  of  wood  or  iron,  or  of 
iron  with  a  wooden  handle.  Two 
forms  of  these  are  given  in 
Figs.  5  and  6. 

Steam  Crutch. — A  far  more 
effective  way  of  mixing  other 
substances   (as  silicate  of  soda 
for  example)  with  soap  is  by 
means  of  the  steam  crutch  and 
crutching-pot,  by  aid  of  which  a  perfect  incorporation  of 
the  materials  is  effected,  without  manual  labour,  in  a  few 
minutes,  and  the  soap  thus  treated  is  much  more  uniform 
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than  it  is  possible  to  become  if  liand-crutched  in  the 
frame.  The  arrangement  for  steam  crutching  may  be 
thus  briefly  described  : — 

A  wooden  platform  is  erected  about  ten  feet  above  the 
floor  of  the  boiling  room  near  the  soap-pans  ;  in  this  a 
small  pan  is  set  for  containing  the  liquid  materials  to  be 
added  to  the  soap,  and  which  receives  the  required  charge 
of  liquid  for  a  frame  of  soap.  By  the  side  of  this  platform, 
and  connected  to  a  shaft  above,  is  a 
vertical  revolving  spindle,  furnished 
with  several  flat  steel  blades  (Fig.  7) 
fixed  alternately  and  in  an  angular 
direction.  This  revolving  spindle  or 
steam  crutch  is  raised  or  lowered 
by  means  of  a  rope  and  pulley.  When 
required  for  use,  the  crutching  pot  is 
wheeled  up  to  and  immediately  beneath 
the  crutching  spindle,  the  wheels  of 
the  pot  being  placed  in  grooves  or  c 
hollows  in  the  floor.  The  pot  having 
received  a  supply  of  soap,  the  quan- 
tity of  which  has  been  duly  gauged  by 
a  notched  stick,  the  steam  crutch  is 
lowered,  and  sinks  into  the  soap,  re-  Fig.  7. 

volving  with  considerable  rapidity. 
The  contents  of  the  little  pan  are  now  allowed  to  flow 
into  the  pot,  and  soon  after  the  required  quantity  has 
been  crutched  in,  the  revolving  shaft  is  stopped,  and  the 
crutch  raised  out  of  the  pot,  which  is  then  wheeled 
away  to  make  room  for  a  second  pot,  and  is  then  drawn 
up  close  to  a  frame,  and  its  contents  allowed  to  pour  out 
by  raising  an  iron  gate  situated  near  its  base.  Fig  8 
represents  the  crutching  pot  with  its  gate  A  raised  by  the 
lever  B  ;  and  at  Fig.  7  is  a  drawing  of  the  steam  crutch, 
in  which  its  several  blades  are  shown.  The  bevel 
wheels  above  indicate  its  connection  with  the  usual 
shafting. 

In  small  works,  where  steam  is  not  extensively 
employed,  waste  leys  are  pumped  from  the  soap-pans  by 
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iron  hand-pumps,  which  are  lowered  into  the  pans  by 
means  of  a  chain  or  rope. 


Fig.  8. 

Various  other  Implements  are  emplo^^ed  in  the  soap- 
boiling  department ;  these  are  the  trowel  (Fig.  10),  the 
ladles  (Figs.  11  and  12),  the  ''swimmer''  (Fig.  13),  and 
various  broad  shovels  and  iron  ^'shoots"  (Fig.  9),  the 


lug.  9. 

latter  being  used  lor  conveying  leys  and  soap  to  and  from 
the  pans.    Besides  these,  however,   wheelbarrows  and 


rig.  10. 


trollies  are  used  for  conveying  materials,  such  as  casks  of 
fatty  matters,  resin,  and  other  goods. 
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One  of  the  most  important,  and  at  the  same  time  most 
disagreeable,  operations  connected  with  a  soap-works  is  that 
of  making  the  caustic  leys.  This  is  generally  conducted  in 
a  building  at  a  convenient  distance  from  the  boiling  room, 
and  in  such  a  situation  that  the  lime- waste  resulting  from 


Fig.  12. 


Fig.  13. 


the  operation  can  be  readily  removed  to  a  part  of  the 
adjacent  ground  where  it  will  be  out  of  the  way.  The 
soda  and  slaked  lime  employed  in  the  production  of  caustic 
soda  are,  with  the  necessary 
addition  of  water,  boiled  toge- 
ther by  means  of  steam,  and 
the  resulting  ley,  after  subsi- 
dence of  the  carbonate  of  lime, 
is  pumped  out  or  drawn  off 
into  tanks  ready  for  use. 

Barring  Apparatus. — The 
ordinary  apparatus  employed 
for  cutting  soap  into  bars  con- 
sists of  a  wooden  machine  run- 
ning upon  wheels  (Fig.  14). 
A  back  of  stout  timber  pro- 
jects several  feet  above  the 
grooved  table  a,  upon  which 
the  slabs  of  soap  are  piled, 
and  are  kept  in  position  by 
the  upright  back,  b.  Two  men, 
provided  with  a  length  of  brass 
or  steel  wire  looped  at  each  end,  take  their  stand  at  the 
machine,  and  first  mark  the  width  of  the  bars  by  means  of 
the  toothed  gauging  stick  (Fig.  15),  which,  being  drawn 


Fig.  14. 
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evenly  downwards,  marks  each  slab  as  a  guide  for  the 
cutting  wire.    Each  man  now  takes  one  end  of  the  wire, 

Fig.  15. 

and  passes  a  wooden  handle  through  the  loop.  The  wire  is 
then  placed  in  the  notches  made  by  the  gauge,  and  is  then 
steadily  drawn  downward  until  it  sinks  into  the  groove 
beneath.  One  of  the  men  now  removes  his  handle  from 
the  loop,  and  the  other  draws  the  wire  through  the  groove 
and  returns  the  end  of  the  wire  to  his  mate,  the  same 
operation  being  repeated  until  the  entire  number  of  slabs 
are  cut.  The  bars  of  soap  are  then  removed,  and  a  fresh 
batch  of  slabs  placed  upon  the  machine.  Bars  of  soap  are 
usually  about  141  inches  long  by  2\  inches  thick,  and 
2\  inches  in  width. 

In  some  factories  cutting  machines  are  used  which  will 
cut  into  bars  a  considerable  number  of  slabs  at  one  time. 
This  machine  consists  of  strong  wooden  framework  with 
wrought-iron  fittings,  and  a  series  of  steel  wires  fixed  at 
equal  distances.  Although  this  machine  is  capable  of 
cutting  a  great  number  of  bars  by  a  single  movement^  the 
wires  are  very  liable  to  break,  and  this  frequently  causes 
delay  while  the  broken  wires  are  being  replaced.  The 
machine,  however,  is  a  very  time-saving  one  wlien  in  good 
order. 
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MATERIALS  USED  m  SOAP-^IIAKIXG. 

The  Fats  and  Oils.— Olive-oil. — Tallow. — Lard.— Palm-oil— Cocoa-nut 
Oil.  —  Castor-oil. —  Bone-grease.  —  Horse-grease.  — Kitchen- stuff. — • 
Oleine  or  Tallow  Oil. — Fish-oils. — Resin. — liecovered  Grease. — The 
Alkalies.— Caustic  Soda. — Potash. — Silicate  of  Soda.— China  Clay.— 
Sulphate  of  Soda. 

The  Pats  and  Oils. — From  the  period  when  the  prin- 
ciples of  saponification  began  to  be  understood  by  soap- 
makers,  the  employment  of  other  than  the  ordinary  soap 
materials  commanded  attention  ;  and,  aided  by  the  in- 
vestigations of  chemists,  the  manufacturers  gradually 
added  to  their  list  of  fatty,  or  saponifiable,  matters,  until, 
at  the  present  time,  any  material  that  will  form  soap  is 
worked  up  in  some  way  or  other. 

Olive-oil,  as  we  have  shown,  formed  the  basis  of  con- 
tinental soaps  prior  to  the  art  being  introduced  into 
England.  This  oil  is  expressed  from  the  fruit  of  the  olive- 
tree,  and  comes  into  the  market  in  three  different  con- 
ditions:  the  finest,  or  virgin  salad-oil;  an  inferior  kind 
obtained  by  greater  pressure  of  the  berries  with  the  aid  of 
boiling  water,  and  a  third  quality  obtained  by  boiling  the 
residuum  with  water.  It  is  the  latter  variety  which  is 
more  commonly  employed  in  soap-making. 

When  olive- oil  is  lowered  to  the  temperature  of 
38°  Fahr.  it  begins  to  congeal,  and  at  20°  it  separates  into 
two  distinct  substances,  elaine,  or  oleine,  which  is  fluid, 
and  margarine,  a  solid  pearly  substance.  Margarine  is 
not  a  true  chemical  compound,  however,  but  is  a 
mixture  of  stearine  and  palmitine.  The  proportions 
are  (about)  72  per  cent,  elaine,  and  28  per  cent,  mar- 
garine. Olive-oil  is  frequently  adulterated  with  poppy 
and  other  oils.  These  are  distinguished  by  not  congealing 
at  the  same  temperature  as  olive-oil,  and  also  by  retaining 
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air,  when  shaken  up,  more  readily  than  pure  olive-oil.  If 
5  per  cent,  of  any  other  oil  be  present,  the  consolidation  is 
slower  and  less  firm,  but  if  12  per  cent,  of  foreign  oil  be 
mixed  with  it,  this  floats  on  the  surface  for  several  days. 
Oils  of  poppy,  sesame,  rapeseed,  or  cocoa-nut  may  be 
thus  recognised  when  mixed  with  olive-oil. 

Tallow  is  chiefly  obtained  from  the  fat  of  sheep  and 
oxen,  the  tallow  being  first  rendered^  as  it  is  technically 
called — that  is,  separated  from  the  membranous  matter  with 
which  it  is  associated  in  the  form  of  suet.  The  rendering 
of  tallow  is  accomplished  in  various  ways  :  by  first  re- 
ducing the  suet  to  small  pieces,  and  then  passing  a  current 
of  steam  through  it  by  means  of  perforated  piping,  or  by 
the  method  patented  by  the  late  Mr.  Charles  Watt,  in 
1836,  which  consists  in  adding  to  the  fat,  while  in  the 
steaming  tub,  dilute  sulphuric  acid,  to  which  a  little  nitric 
acid  is  added,  and  a  small  quantity  of  bichromate  of  pot- 
ash. When  the  lumps  of  fat  are  nearly  dissolved,  about 
one  pound  of  nitric  acid,  diluted  with  one  quart  of  water, 
is  poured  into  the  tub,  followed,  shortly  after,  by  about 
two  ounces  of  alcohol,  the  whole  being  briskly  stirred  in. 
When  this  process  was  first  introduced,  for  the  operations 
of  the  tallow-melter,  it  was  found  that  candles  made  from 
the  tallow,  thus  treated^  required  no  storing^  as  it  was  termed. 
In  those  days  candles  were  frequently  stored  for  several 
months  before  being  considered  fit  for  lighting  purposes. 
The  object  of  the  process  was  to  destroy  the  tissues  sur- 
rounding the  fat,  which  steam  alone  did  not  accomplish. 

London,  or  town,''  tallow  is  generally  considered  the 
best  material  of  its  kind,  but  Russian,  South  American, 
and,  in  later  j^ears,  Australian  tallows  enter  the  market 
in  large  quantities. 

Fats  or  greases  of  various  kinds,  other  than  tallow,  are 
also  largely  employed  in  soap-making. 

Lard,  or  the  fat  of  hogs,  is  extensively  used,  especially 
by  the  French,  in  the  manufacture  of  soaps.  According 
to  Ure  it  is  composed  of  62  parts  of  oleine  and  38  parts  of 
stearine  in  100  parts^  and  its  fusing  point  is  81°  Fahr. 

Falm-oil,  which  is  stated  to  be  used  more  extensively 
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by  English,  soap-makers  tlian  any  other  fatty  material,  is 
obtained  from  the  fruit  of  Elais  guineaensis,  and  E.  melano- 
cocca,  species  of  palm-trees  growingon  the  west  coast  of  Africa 
The  oil  as  it  comes  into  this  country  is  of  a  deep  orange- 
red  colour,  due  to  the  mode  of  its  extraction  from  the 
fruit — from  which  no  doubt  the  colouring  matter  is  derived, 
since  the  oil  itself  is  nearly  colourless.  This  valuable  veget- 
able fatty  matter,  which  it  would  be  more  correct  to  term 
butter  than  an  oil,  is  composed  of  about  30  parts  of  a 
solid  substance  called  palmitine^  and  70  parts  of  a  fluid, 
elaine  or  oleine.  It  is  solid  at  ordinary  temperatures, 
but  fuses,  or  melts,  at  117*5  Fahr.  By  exposure  to  the  air 
it  turns  rancid  and  loses  its  characteristic  red  colour. 
The  process  of  bleaching  palm-oil  by  chromic  acid  will  be 
fully  described  in  a  future  chapter. 

Cocoa-nut  Oil  is  derived  from  the  fruit  of  Cocos 
nucifera.  Like  palm-oil,  it  is  solid  at  ordinary  tempera- 
tures, and  is  a  pure  white,  and  of  a  buttery  consistence. 
It  is  extensively  used  in  soap-making — especially  for  the 
inferior  kinds  of  soap,  and  will  bear  a  large  admixture  of 
water,  in  combination  with  silicate  of  soda  and  other  sub- 
stances, and  yet  form  a  hard  soap.  All  soaps  made  with, 
even  a  small  percentage  of  cocoa-nut  oil  impart  an 
offensive  smell  to  the  skin  after  washing  with  it.  This 
oil  is  very  extensively  used  in  the  manufacture  of  artificial 
mottled  soaps,  but  more  especially  in  the  north  of  England, 
where  enormous  quantities  of  it  are  consumed  annually. 

Castor-oil,  from  the  seeds  of  Ricinus  communis  and  R. 
Europcsa,  is  also  used  as  a  soap  material.  It  is  obtained 
largely  from  the  East  and  West  Indies,  and  also  from 
North  America.  Castor-oil  is  supposed  to  contain  three  fatty 
acids,  namely,  ricin-oleic,  margaritiCy  and  elaiodic  acids. 
When  treated  with  hyponitrous  acid,  a  solid  fatty  mass  is 
produced,  which  is  called Although  not  soluble 
alone  in  alcohol  it  will,  according  to  Dr.  Pereira,  dissolve 
in  this  spirit  when  mixed  with  other  fixed  oils.  Castor- 
oil  is  capable  of  forming  soap  with  caustic  alkalies,  but  is 
always  used  in  combination  with  other  fatty  matters  for 
this  purpose. 
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Among  the  other  vegetable  fixed  oils  used  in  soap- 
making  may  be  mentioned  the  oils  of  hempseed,  rapeseed, 
cotton-seed,  poppy,  linseed,  sesamum,  colza,  beech-nut,  etc. 

Besides  the  ordinary  fats  and  oils,  certain  fatty  matters 
called  greases  are  much  used  by  soap-makers. 

Eone-grease  is  supplied  by  bone-boilers,  and  forms  a 
useful  soap  material  for  mottled  soaps. 

Horse-grease,  although  not  an  abundant  article,  is 
available  as  a  soap  material. 

Kitchen-stuff,  as  prepared  by  the  stuff-melters,'^  is  a 
very  useful  material  for  mottled  soaps,  and  is  largely  used 
by  the  London  soap-makers  for  this  purpose.  Being  the 
produce  of  kitchen  waste  it  contains  many  different  kinds 
of  fatty  matter,  but  after  its  separation  from  the  more 
solid  particles,  as  gristle,  rind,  bones,  fibrin,  etc.,  by  pres- 
sure, it  forms  an  uniform  fatty  mass  of  good  consistency, 
and  contains  a  considerable  proportion  of  stearine,  which 
renders  it  well  suited  to  the  manufacture  of  a  curd  soap 
such  as  the  London  mottled  soap. 

Oleiiie,  or  Tallow-oil,  which  has  been  separated  from 
stearine  by  pressure,  in  order  that  the  latter  may  be  used 
alone  for  candle-making,  is  a  useful  material,  in  combina- 
tion with  stronger  fats. 

Pish.' oils  are  chiefly  used  in  the  manufacture  of  soft,  or 
potash  soaps,  in  combination  with  tallow. 

Resin,  or  Colophony,  was  first  employed  as  a  soap 
material  in  England.  It  is  extensively  used  in  the  manu- 
facture of  yellow  soaps,  the  pale,  or  yellow  resin  being  pre- 
ferred for  this  purpose.  Yellow  resin  generally  contains  a 
little  water,  which  does  not  exist  in  the  darker  varieties. 

Recovered  grease,  or  Yorkshire  fat,  is  obtained  from 
the  suds  and  washing  waters  of  the  fulling  mills.  It  is  of 
a  brown  colour,  of  disagreeable  odour,  and  of  a  sticky 
consistence.  "When  melted,  and  a  strong  solution  of 
carbonate  of  soda  added  to  it,  effervescence  takes  place, 
from  the  disengagement  of  carbonic  acid,  the  grease  con- 
sisting of  several  fatty  acids,  which  act  powerfully  upon 
the  carbonated  alkali.*  When  neutralised,  and  mixed 
*  This  grease  often  contains  oils  which  cannot  be  saponified. 
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with  other  soaps,  the  recovered  grease  is  useful  in  the 
manufacture  of  the  cheaper  kinds  of  Windsor  and  other 
scented  soaps. 

The  Alkalies  used  in  the  saponification  of  the  various 
fatty  substances  employed  in  soap  manufacture  are  soda 
and  potash,  the  former  being  used,  in  a  caustic  state,  in 
the  preparation  of  hard  soaps,  and  the  latter,  also  being 
causticised,  is  used  for  making  soft  soaps.  The  soda 
supplied  to  soap-makers  is  an  impure  carbonate  of  that 
alkali.  As  we  have  said,  soap  was  formerly  made  from 
barilla,  a  crude  carbonate  of  soda  obtained  by  the  calcination 
of  certain  plants  which  were  found  on  the  coasts  of  France, 
Spain,  and  other  countries ;  it  was  also  made  from  kelp, 
obtained  by  burning  a  great  variety  of  seaweeds  on  the 
shores  of  Scotland,  Ireland,  Brittany  and  Normandy  in 
France.  When  Leblanc,  however,  introduced  his  invalu- 
able process  for  converting  sea-salt,  first  into  sulphate  of 
soda  by  treating  it  with  sulphuric  acid,  and  afterwards 
into  carbonate  of  soda  by  calcining  with  fine  coal  and 
chalk,  the  employment  of  barillas  and  kelps  gradually, 
and  eventually  entirely,  ceased.  And  now,  after  enjoying 
a  long  period  of  unbounded  success,  other  improved  pro- 
cesses are  fast  taking  the  place  of  Leblanc's  process. 

For  a  lengthened  period,  and  indeed  up  to  the  present 
time,  soap-makers  were  accustomed  to  purchase  their 
alkali  under  the  name  of  soda  ash,  which  usually  contains 
about  50  to  52  per  cent,  of  soda,  the  exact  peircentage 
being  determined  by  processes  to  be  explained  hereafter. 
Soda  ash,  besides  other  impurities,  usually  contains  from 
2  to  3  per  cent,  of  common  salt. 

Caustic  Soda  is  now  supplied  to  soap-makers  at  a 
reasonable  price,  consequently  they  prefer  purchasing  this 
important  article  to  making  their  own  caustic  soda,  which 
involves  not  only  considerable  trouble  and  delay  in  its 
preparation,  but  also  an  accum.ulation  of  lime-waste, 
which  is  not  always  easy  to  get  rid  of  in  large  cities 
and  towns. 

The  author,  in  conjunction  with  Mr.  J.  Berger  Spence, 
obtained  a  patent,  in  April,  1882,  for  making  caustic  soda 
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by  the  decomposition  of  common  salt  by  electricity,  and 
by  this  process  it  is  expected  that  the  cost  of  making  this 
important  article  of  commerce  will  be  greatly  reduced, 
even  beyond  the  present  extremely  low  prices. 

Potash,  previously  rendered  caustic  by  boiling  with 
quicklime  and  water,  is  used  in  the  manufacture  of  soft 
soaps.  American  potash  is,  however,  chiefly  used  for  this 
purpose. 

Silicate  of  Soda,  or  Soluble  Glass,  as  supplied  to  the 
trade,  is  in  the  form  of  a  thick,  viscid,  translucent  mass, 
which  flows  very  slowly  from  the  casks  in  which  it  is  stored 
after  the  heads  or  bungs  have  been  removed.  It  is  pre- 
pared by  boiling  ground  flints  (silica)  in  a  strong  solution 
of  caustic  soda.  When  dissolved  in  hot  water  it  forms  a 
solution  which-  unites  with  certain  kinds  of  soap  very 
readily,  forming  a  cheapened  compound  readily  market- 
able ;  and  since  the  silicate  of  soda  possesses  considerable 
detergent  properties,  its  admixture  with  genuine  or  pure 
soap  gives  an  advantage  to  the  consumer  which  few  soap 
adulterants  can  boast.  The  introduction  and  method  of 
preparation  of  this  interesting  article  into  soap  is  due  to 
Mr.  Sheridan,  who  obtained  a  patent  for  his  invention  as 
far  back  as  1838.  Since  that  period,  however,  many  other 
patents  have  been  obtained  for  the  manufacture  and 
employment  of  silicate  of  soda,  all  more  or  less  based  upon 
Sheridan's  invention.  Silicate  of  soda  (or  soluble  glass)  is 
now  commonly  made  by  calcining  together,  in  a  rever- 
beratory  furnace,  9  parts  of  soda  ash  of  50  per  cent,  with 
11  parts  of  clean  sand  or  powdered  quartz,  for  hard  soaps  ; 
or  equal  parts  of  pearlash  (previously  dried)  and  sand  for 
soft  soaps,  the  latter  mixture  forming  silicate  of  potash. 
After  perfect  combination  of  the  alkali  with  the  silicious 
matter,  it  is  cast  into  moulds,  and  afterwards  quenched 
with  water.  It  is  next  ground  in  a  mill,  and  then  boiled  in 
water  containing  alkali — potash  or  soda,  as  the  case  may 
be.  The  solution  thus  obtained  is  evaporated  until  it  in- 
dicates 59  by  Baume's  areometer,  or  hydrometer.  In  this 
condition  it  is  ready  for  mixing  with  soaps,  but  the  soluble 
glass  is  generally  supplied  to  soap-makers  in  the  form  of  a 
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thick,  viscid  mass,  which  they  reduce  with  hot  water  to 
any  required  strength. 

China  clay,  or  Kaolin,  is  sonietimes  used  as  an  adulterant 
in  the  manufacture  of  some  of  the  cheaper  soaps. 

Sulphate  of  Soda,  or  Glauber's  Salt,  is  also  extensively 
used  in  combination  with  soaps  of  the  cheaper  kind,  the 
mixture  producing  a  soap  of  considerable  liardness,  while 
reducing  its  percentage  of  fatty  material. 


CHAPTER  IV. 

CA  USTIC  LEYB. 

Tiie  Ley  Tanks. — Method  of  Preparing  the  Leys. 

The  Ley  Tanks  are  large  vessels  made  of  wrouglit-iron 
plates  riveted  together  ;  in  some  factories  they  are  con- 
structed of  brickwork  lined  v/ith  cement.  Dussauce  recom- 
mends large  tun  lined  with  sheet  lead,  with  a  perforated 
false  bottom,  which  he  believes  would  be  the  most  durable 
apparatus  for  this  purpose.  A  cock  should  be  fitted  near 
the  bottom  of  each  tun,  and  through  it  the  clear  ley, 
collecting  in  the  lower  part  of  the  vessel  between  the 
diaphragm  and  the  bottom,  can  be  drawn  oif  into  vessels 
placed  beneath.  Near  the  vat  should  be  a  pump  with  its 
spout  arranged  for  a  supply  of  water. 

The  arrangement  of  ley  tanks  in  a  Marseilles  soapworks 
is  as  follows  : — 

No.  1  is  called  the  fresh  vat,  into  which  the  fresh  alkali 
and  lime  are  introduced  ;  No.  2  is  termed  the  avangaire,  it 
being  one  step  in  advance  ;  No.  3  is  the  small  avangairey 
being  two  steps  in  advance,  and  therefore  containing 
weaker  liquor,  and  No.  4  is  called  the  water  vat,  because  it 
receives  the  water  directly.  Into  No.  3  the  moderately 
exhausted  or  spent  leys  are  thrown.  From  No  3.  the  ley 
is  pumped  into  No.  2  to  be  strengthened,  and  in  like 
manner  from  No.  2  to  No.  1.  Upon  the  lime  paste  in 
No.  4,  which  has  been  taken  from  No.  3,  water  is  poured  ; 
the  ley  thus  obtained  is  poured  upon  the  lime  paste  of 
No.  3,  which  has  been  removed  from  No.  2.  No.  3  is 
twice  lixiviated,  and  No.  2  once.  The  receiver  under 
No.  1  has  four  compartments ;  into  No.  1  the  third  ley, 
and  into  No.  4  tbe  fourth  ley,  which  is  so  weak  as  to  be 
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used  for  lixivlation  instead  of  water.  The  lime  vat  No.  4. 
when  exhausted,  is  emptied  out  of  the  window  near  which  it 
stands,  in  which  case  the  water  is  poured  upon  the  contents 
of  No.  3,  and  the  weakest  ley  upon  No.  2.  No.  1  is  now 
avancaire  to  No.  4,  because  this  has  become  in  its  turn  the 
fresh  vat,  into  which  the  fresh  soda  and  quicklime  are  put. 
The  ley  discharged  from  No.  3  comes  in  this  case  upon 
No.  2,  and  after  being  run  through  it,  is  thrown  upon 
No.  1. 

In  some  large  factories  the  ley  tanks  are  placed  in  a 
building  apart  from  the  soapery,  and  from  thence  the  ley 
is  pumped  into  tanks  situated  near  the  soap-pans^  a  very 
cleanly  and  convenient  arrangement. 

Method  of  Preparing  the  Leys. — This  operation  is  thus 
directed  by  Messrs.  Charles  Tennant  and  Co.,  the  exten- 
sive alkali  manufacturers  of  St.  Rollox,  Glasgow :  A  layer 
of  fresh  burnt  lime,  say  five  measures  of  112  lbs.  each, 
is  to  be  laid  equally  over  the  bottom  of  the  vat,  and  a 
few  gallons  of  water  to  be  thrown  upon  the  lime,  until  it 
begins  to  slake  or  fall.  This  layer  is  then  to  be  covered 
immediately  w^.th  6  cwt.  of  soda  ash,  the  next  layer  with 
four  measures  of  lime  slaked  as  before,  the  fourth  layer 
with  the  same  quantity  of  soda  ash,  the  fifth  layer  with 
lime  as  before,  and  the  last  layer  with  the  same  quantity 
of  alkali. 

"  After  standing  two  hours,  the  vat  is  to  be  stanched  by 
filling  it  with  water  or  weak  ley  of  a  former  vat ;  this  is  to 
be  done  gradually.  After  standing  about  fifteen  or  six- 
teen hours,  the  plug  is  to  be  gently  loosened,  so  as  to  allow 
the  ley  to  run  off  or  trickle  clear  and  caustic  after  infiltra- 
tion through  the  beds  of  lime.  This  is  called  the  first 
runnings.  As  soon  as  the  ley  ceases  to  run,  the  plug  is  to 
be  tightened,  and  the  vat  again  filled  with  water,  and  after 
standing  a  suflG.cient  time,  to  be  run  down  as  before.  This 
is  the  second  runnings^  and  worked  together  with  the  first 
runnings  in  the  soap-pan  is  an  excellent  ley,  and  works 
freer  and  better  than  if  used  separately.  After  the  vat  is 
run  dry,  it  is  to  be  turned  over  into  another  vat,  covered 
With  water,  and  again  run  down.    This  ley  is  very  weak, 
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and  IS  seldom  worked  in  the  soap-pan,  being  used  instead  of 
water,  to  stanch  or  fill  up  the  strong  or  first  set  vats.  As 
soda  ash  is  not  all  equally  soluble,  it  is  sometimes 
necessary  to  turn  the  contents  of  the  vat  over  a  second 
time  in  order  to  obtain  all  the  free  alkali ;  but  experience 
and  care  are  the  only  sure  guides.  The  receivers  for  the 
ley  are  generally  much  smaller  vats,  but  it  is  preferable  to 
have  them  of  the  same  size,  it  being  at  all  times  desirable 
to  have  a  sufiicient  supply  of  strong  caustic  ley. 

Should  the  ley  in  the  course  of  the  process  of  boiling 
the  soap  *  close,*  as  it  is  termed,  with  the  materials,  and 
not  separate,  a  small  quantity  of  common  salt  thrown  with 
care  into  the  boiling  soap  will  efi'ect  a  separation  ;  but  this 
is  always  to  be  avoided  if  possible.  The  ley  may  be  taken 
out  of  the  vat  with  a  pump  or  syphon.  A  third  running 
may  be  taken  from  the  first  vat  to  stanch  with.'' 

In  order  to  ascertain  whether  the  soda  has  been  properly 
and  fully  causticised,  a  few  drops  of  hydrochloric  acid 
(muriatic  acid)  are  added  to  a  small  quantity  of  the  ley, 
and  if  effervescence  takes  place  it  is  a  sure  indication  that 
uncausticised  carbonate  of  soda  is  present.  In  this  case 
the  ley  must  be  returned  to  the  lime  again  and  again,  if 
necessary,  until  it  is  perfectly  caustic.  Boiling  the  lime 
and  soda  ash  is  a  method  frequently,  if  not  generally, 
adopted,  and  indeed  there  is  no  doubt  that  it  is  a  surer 
method  of  rendering  alkalies  caustic  than  by  a  cold 
process. 

A  simple  method  of  ascertaining  if  there  be  any 
carbonate  of  soda  remaining  in  the  ley  is  to  pour  a  little 
of  the  ley  into  clear  lime-water,  when  if  the  mixture 
assumes  a  milky  appearance  (from  the  formation  of 
carbonate  of  lime)  it  is  proof  that  uncausticised  carbonate 
of  soda  is  present. 

In  making  caustic  soda  by  steam  boiling,  fifty  pounds 
of  fresh  slaked  lime  are  required  for  each  one  hundred 
pounds  of  soda,  and  about  ten  to  twelve  parts  of  water  to 
each  part  of  soda.  It  is  usual  to  slake  the  lime  with  hot 
water,  and  when  the  soda  and  lime  with  the  water  have 
been  put  irxto  the  tank  or  vat,  the  steam  is  turned  on  and 
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the  mixture  allowed  to  boil  for  several  hours.  The 
agitation  produced  by  the  boiling  greatly  aids  the 
rapidity  of  the  causticising  process  by  keeping  the 
soda  and  lime  in  close  contact  with  each  other.  When 
the  boiling  has  been  sufficient,  which  is  ascertained  from 
time  to  time  by  the  tests  before  referred  to,  the  steam  is 
turned  off,  and  the  contents  of  the  vat  allowed  to 
repose,  so  that  the  carbonate  of  lime  which  is  formed  may 
subside.  The  ley  is  then  drawn  off  and  the  lime  washed 
several  times  with  fresh  water,  the  last  runnings  being 
used  instead  of  water  in  future  operations. 

Caustic  potash,  for  employment  in  the  manufacture  of 
soft  soaps,  is  prepared  in  the  same  way  as  caustic  soda, 
except  that  eighty  parts  of  lime  to  each  hundred  of  potash 
must  be  used. 
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MANUFACTURE  OF  E ARB  SOAPS, 

Castile  or  Olive-oil  Soap. — Pure  Olive-oil  Soap. — Marseilles  Soap. — 
French  Marbled  Soap.— Notes  on  Mottling. — French.  FormulfB  fur 
Soaps. — Composition  of  Pure  Olive-oil  Soap. — London  mottled  Soap. 
— White  Curd  Soap. 

Castile  or  Olive-oil  Soap  is  considered  the  type  of  all 
hard  soaps,  and  when  made  from  pure  materials  is 
white,  emollient  (from  emollier,  to  soften),  and  is  almost 
entirely  free  from  odour.  It  is  unquestionably  the  best 
known  soap.  The  commercial  article,  which  is  also  called 
Marseilles  soap,  from  its  manufacture  in  France  having 
been  first  practised  in  that  city,  has  a  pleasing  mottled  or 
marbled  appearance  with  red  and  grey  veins  permeating 
its  substance  throughout,  and  which  are  due  to  certain  im- 
purities in  the  alkali,  or  produced  artificially  by  the  intro- 
duction of  a  little  sulphate  of  iron  (green  copperas)  in  the 
process  of  manufacture,  which  becomes  decomposed  and 
converted  into  red  oxide  (peroxide)  of  iron.  As  formerly 
made,  this  soap  was  exceedingly  hard  and  brittle,  but  the 
introduction  of  other  ingredients,  as  the  oils  of  hempseed, 
linseed,  and  poppy,  for  example,  render  the  soap  less 
disagreeably  hard,  while  at  the  same  time  reducing  the 
cost  of  manufacture. 

Pure  Olive-oil  Soap,  or  White  Castile  Soap,  is  used  in 
pharmacy  in  the  preparation  of  liniments,  plasters  and 
cerates,  and  also  in  pills.  It  is  made  from  pure  olive  oil 
and  caustic  soda  free  from  coloured  impurities. 

Marseilles  Soap.— In  the  manufacture  of  Marseilles 
soap  for  commercial  purposes,  great  care  is  exercised  as  to 
the  strength  of  the  leys,  and  also  the  proportions  to  be 
applied  to  a  given  quantity  of  olive  oil.    After  a  series  of 
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careful  experiments,  made  at  Marseilles,  it  was  found  that 
the  following  were  the  proper  proportions  of  caustic  soda 
and  oil  for  making  this  kind  of  soap.  Each  100  lbs. 
of  olive  oil  require  fifty-four  pounds  of  caustic  soda  ley 
of  36°  Baum^  for  perfect  saponification,  and  this  amount 
of  ley  represents  about  15*50  of  solid  caustic  soda — 
the  utmost  amount  that  must  be  applied  to  each  100 
lbs.  of  the  oil  used.  Since  this  oil,  however,  varies  in 
the  proportion  of  solid  matter  (margarine)  which  it  con- 
tains, the  strength  of  the  ley  employed  in  the  first  opera- 
tion of  boiling  must  be  regulated  accordingly.  For  a  thin 
oil  (or  one  containing  a  low  percentage  of  solid  matter)  the 
ley  is  reduced  by  water  until  a  Baume^s  hydrometer  float- 
ing in  it  marks  10°  to  11°  (degrees).  For  an  oil  containing 
a  much  larger  percentage  of  solid  matter  (as  lard  oil,  lard, 
or  other  solid  fat)  the  strength  of  ley  should  be  about 
8°  or  9°  B. 

First  operation. — The  requisite  quantity  of  ley  (in  the 
proportions  above  given)  is  to  be  first  run  into  the  par, 
filling  it  to  the  extent  of  about  one-third  of  its  capacity. 
Heat  is  then  applied  by  fire  or  steam,  as  the  case  may  be, 
and  when  the  liquor  comes  to  a  boil,  1,600  lbs.  of  oil  are 
added  at  one  time  with  constant  stirring.  In  a  very  short 
time  a  thick  mass  of  a  pasty  consistence  is  formed  by  the 
reaction  of  the  hot  caustic  alkali  upon  the  oil.  If  from 
miscalculation,  or  other  circumstance,  an  excess  of  oil  has 
been  added,  this  excess  will  show  itself  upon  the  surface, 
when  an  additional  quantity  of  ley  must  be  at  once  applied. 
On  the  other  hand,  if,  instead  of  forming  into  a  thickish 
paste  the  mixture  is  very  thin,  this  indicates  an  excess  of 
ley,  and  more  oil  must  be  added  by  degrees.  This  addition 
will,  of  course,  somewhat  cool  the  mixture,  but  the  tempera- 
ture soon  rises  again,  and  the  mass  again  boils  with  con- 
siderable frothing.  The  boiling  must  be  kept  up  for 
eighteen  or  twenty  hours. 

During  the  boiling,  considerable  evaporation  takes  place, 
whereby  the  ley  becomes  stronger ;  it  is  therefore  necessary, 
when  the  pasty  condition  becomes  thick,  to  add  weak  ley 
from  time  to  time,  since  the  paste  is  not  soluble  in  strong 
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ley.  Previous  to  the  addition  of  weak  leys,  liowever,  the 
spent/ ^  or  exhausted,  le^^s  are  pumped  or  drawn  off.  The 
addition  of  fresh  leys  is  kept  up  until  the  whole  of  the 
fatty  matter  is  killed^  as  it  is  termed  (that  is,  neutralised), 
or  whenever  it  is  found  that  the  ley  has  lost  its  causticity, 
which  is  ascertained  by  dipping  the  tip  of  the  finger  in  the 
ley  and  applying  it  to  the  tongue.  Every  addition  of  fresh 
ley  is  accompanied  by  constant  stirring.  After  four  or  five 
changes  of  ley,  with  continued  boiling  and  stirring,  the 
mass  becomes  of  an  uniform  soapy  consistence,  and  a  small 
portion  pressed  between  the  fingers  becomes  immediately 
hard  and  flaky. 

Frequently  the  alkali  from  which  the  leys  are  made 
contains  common  salt,  sulphate  of  soda,  and  other  impurities, 
which  have  the  efiect  of  retarding  the  process  of  saponi- 
fication by  keeping  the  alkali  and  fatty  matters  in  a  more 
or  less  separated  state,  whereas  they  require  to  be  inti- 
mately associated  to  eflect  a  perfect  chemical  union.  When 
it  is  found,  therefore,  that  the  process  is  progressing  slowly 
from  this  cause,  it  is  customary  to  throw  into  the  pan  a 
quantity  of  soap  scraps  to  aid  the  operation. 

When  the  soap-pans  are  heated  by  fire,  it  is  necessary  to 
use  every  precaution  to  prevent  the  burning  of  the  soap  at 
the  sides  of  the  pan.  Should  this  occur,  however,  the  fire 
must  be  slackened,  and  a  small  quantity  of  strong  ley 
added,  with  brisk  stirring,  which  will  partially  separate  the 
pasty  mass  from  the  ley,  bringing  the  latter  in  contact 
with  the  metal  of  the  pan,  and  thus  prevent  the  burning 
of  the  saponifying  matter. 

Second  operation. — The  oil  being  now  completely 
neutralised  with  alkali,  the  combination  in  its  present 
state  also  contains  a  large  quantity  of  water  in  the  shape 
of  exhausted  or  spent  ley.  To  remove  this,  many  sub- 
stances may  be  employed,  but  common  salt,  which 
answers  the  purpose  admirably,  is  from  its  cheapness 
generally  employed.  The  process  of  separation,  which  is 
generally  termed  "  cutting  the  pan,''  is  efiected  by  throw- 
ing into  the  pan  a  concentrated  solution  of  common  salt, 
or  a  few  shovelfuls  of  the  same,  each  portion  being 
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allowed  to  dissolve  before  the  next  is  added.  For  con- 
veying the  salt,  the  truck  shown  in  Fig.  16  is  a  very  con- 
venient vehicle.  When  sufficient  salt  has  been  thrown  in, 
the  soap  separates  from  the 
leys  (which  also  hold  glyce- 
rine in  solution)  and  coagu- 
lates in  flakes  or  granular 
clots.  The  soap-boiler,  by 
freely  using  his  shovel — 
by  repeatedly  dipping  it 
into  the  boiling  mass  and 
observing  its  condition — - 
can  tell  in  a  moment  when  Fig.  16. 

enough  salt  has  been  added. 

At  this  period  the  ley  runs  clear  off"  the  shovel  or  trowel, 
leaving  the  soap  in  separated  lumps  upon  its  surface.  By 
continued  boiling  the  clots  assume  a  granular  or  grain-like 
appearance,  in  which  condition  the  soap  is  said  to  be 
boiled  to  a  curd.^'  If  the  boiling  be  continued  too  long 
after  this  stage,  it  will,  by  making  the  salted  leys  too  con- 
centrated, render  the  curd  so  stifi'  that  the  vapours  arising 
from  the  boiling  of  the  liquor  beneath  will  with  difficulty 
make  their  escape  through  the  mass. 

When  the  soap  has  assumed  the  form  of  grains  or  curds, 
it  is  known  that  all  the  superabundant  water — that  is,  its 
uncomhined  water — is  separated  from  it,  and  at  this  stage 
the  fire  is  drawn  or  the  steam  turned  off",  as  the  case  may 
be,  and  the  pan  is  allowed  to  repose  for  a  few  hours  to 
enable  the  leys  to  deposit.  When  sufficient  time  has 
been  allowed  for  this  the  leys  are  drawn  off  by  means  of 
the  cock  situated  at  the  lower  part  of  the  pan. 

Third  operation. — This  is  termed  finishing  the  soap, 
by  which  process  it  becomes  cleansed  from  saline  or 
other  impurities,  which  are  still  loosely  attached,  or 
mechanically  mixed,  with  it  and,  at  the  same  time,  any 
portions  of  the  fatty  ingredients  which  may  not  have  been 
thoroughly  saponified,  undergo  perfect  conversion  into 
soap.  This  important  operation  is  effected  by  means  of  a 
ley  of  such  strength  that  it  cannot  dissolve  the  made 
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soap.  It  may  be  here  mentioned  that  although  soap  is 
soluble  in  very  weak  leys,  it  is  absolutely  insoluble  ir 
strong  solutions  of  caustic  alkali.  All  the  spent  ley? 
having  been  drawn  off  the  soap,  it  is  now  gently  boiled 
with  a  ley  of  the  strength  marking  18°  or  20°  B.,  to 
which  8  or  10  per  cent,  of  salt  is  added.  The  quantity 
of  this  saline  ley  must  be  just  sufficient  to  coagulate  or 
dose  the  soap,  and  to  prevent  it  from  adhering  to  the  sides 
of  the  pan.  While  the  boiling  gently  proceeds  the  soap 
is  constantly  stirred.  The  ley  is  now  allowed  to  subside, 
when  it  is  drawn  off  as  before  and  fresh  ley  added,  until, 
after  again  boiling,  the  leys  retain  their  causticity — when 
saponification  is  known  to  be  complete.  At  this  period 
the  boiling  becomes  more  violent  and  frothy,  and  the 
soap-boiler  keeps  the  pan  from  boiling  over  by  constantly 
using  his  shovel,  with  which  he  scoops  up  the  soap  and 
throws  it  over  the  boiling  mass. 

As  soon  as  the  soap  yields  an  odour  resembling  violets, 
and  is  scaly  when  pressed  between  the  fingers  without  ad- 
hering to  them,  the  finishing  process  is  complete.  The 
time  occupied  in  this  operation  is  from  eight  to  ten  hours 
in  winter,  and  from  ten  to  fifteen  hours  in  summer :  the 
length  of  time,  however,  depends  greatly  upon  the 
quantity  of  material  operated  upon.  When  the  operation 
is  complete  the  fire  is  withdrawn,  and  the  soap  is  allowed 
to  rest  for  a  few  hours^  after  which  the  ley  is  again 
drawn  off.  The  finished  soap  is  white  and  firm,  and  con- 
tains from  16  to  25  per  cent,  of  water.  When  the  leys 
are  impure,  containing  salts  of  iron  and  sulphur,  it 
assumes  a  dark  shade  owing  to  particles  of  metallic  soap 
permeating  the  mass.  When  this  is  the  case,  it  must  be 
again  treated  with  weak  ley,  and  very  gently  heated, 
when  the  dark-coloured  soap,  which  is  called  niger  or 
nigre,  being  more  dense  than  the  fine  soap,  and  not  soluble 
in  weak  ley,  subsides.  To  facilitate  this  the  cover  of  the 
pan  is  lowered,  and  the  soap  again  suffered  to  repose, 
when  the  white  soap,  which  forms  the  upper  stratum,  may 
be  ladled  into  the  frames. 

The  fourth  operation^  which  is  termed  mottling.,  or 
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marbling,  is  the  result  of  certain  reactions  wliicli  occur 
between  the  impurities  of  the  ley  (chiefly  iron,  sulphur, 
and  alumina)  and  the  saponaceous  matter.  When  these 
impurities  exist  in  considerable  quantity,  they  give  a  slate- 
coloured  tint  to  the  soap.  By  examination  it  has  been 
found  that  the  fatty  acids  of  the  soap  exchange  bases 
with  the  saline  impurities,  an  insoluble  dark-coloured 
alumino-ferruginous  soap  being  formed,  which  is  diffused 
throughout  the  mass,  with,  also,  black  sulphuret  of  iron. 
These  being  held  in  suspension  by  the  thick  soapy  mass 
form  bluish  veins  in  the  white  ground,  thus  giving  the 
soap  a  marbled  appearance.  By  exposure  to  the  air,  how- 
ever, the  iron  salts  become  oxidised,  and  acquire  a  reddish 
hue  from  the  formation  of  peroxide  of  iron.  When  the 
alkali,  from  which  the  leys  have  been  made,  contains  a 
large  quantity  of  iron  and  sulphur  impurities,  the  soap 
becomes  mottled  without  any  artificial  means.  This  being 
seldom  the  case  with  the  alkali  manufactured  at  the  pre- 
sent day  (excepting  the  black  ash)  the  desired  efiect  is 
produced  by  adding  to  the  soap,  after  it  is  finished  or 
clarified,  and  without  separating  it  from  the  niger  or  nigre, 
four  ounces  of  green  copperas  (sulphate  of  iron)  for  each 
100  lbs.  of  oil  in  the  soap.  The  iron  salt  is  first  dis- 
solved in  weak  ley,  which  is  added  to  render  the  paste 
thinnish,  and  the  mixture  must  be  cooled  gradually,  so 
that  the  coloured  soap  may  become  thoroughly  diffused 
through  the  mass.  Too  much  ley  must  on  no  account  be 
added,  otherwise  the  darker  and  heavier  soap  will  sink  to 
the  bottom.  Again,  the  cooling  of  the  soap  must  not  be 
too  rapid  or  the  coloured  veins  will  close  too  much,  and 
thus  spoil  the    strike    of  the  soap. 

The  soap  is  allowed  to  remain  in  the  pan  to  cool  a  little, 
after  which  it  is  ladled  into  the  frames.  In  France  ladles 
with  perforated  bottoms  are  employed,  so  that  any  ley 
that  may- remain  mechanically  mixed  with  the  soap  may 
run  off*.  After  each  frame  is  filled  the  soap  is  well 
crutched  to  make  it  homogeneous,  and,  if  it  be  desired  to 
add  water,  the  requisite  quantity  is  well  crutched  in 
while  the  soap  is  still  hot.    The  frames  are  sometimes 
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covered  with  sacks  in  cold  weather,  so  that  the  soap  may 
cool  slowly^  upon  which  much  of  the  beauty  of  the 
strike    or  mottle  depends. 

It  has  been  ascertained  that  fchree  pounds  of  olive-oil 
will  yield  five  pounds  of  marbled  Marseilles  soap,  whereas 
the  same  amount  of  oil  will  only  produce  four  pounds 
four  ounces  of  white  soap,  which  proves  that  the  former 
retains  more  water  in  its  composition  than  the  latter. 

Trench  Marbled  Soap. — Dussauce,  in  his  admirable 
Treatise  on  the  Manufacture  of  Soap,^^  gives  an  elaborate 
description  of  the  manufacture  of  marbled  soaps,  as  con- 
ducted in  France,  from  which  we  give  the  following 
extracts : — 

Besides  olive-oil,  the  earth-nut,  sesame,  linseed,  cole- 
seed, and  black  garden  poppy-oils,  greases,  tallows,  etc., 
are  also  used  in  the  fabrication  of  marbled  soaps  ;  but  the 
soap  resulting  from  these  different  combinations  of  oily 
and  fatty  matters,  while  being  of  good  quality,  cannot  be 
compared  to  those  obtained  by  the  direct  saponification 
of  olive-oil.  The  latter  are  always  denser,  firmer,  and 
finer. 

"  However,  we  may  remark  that  the  mixture  of  olive- 
oils  with  other  oils  containing  less  stearine,  gives,  if  not 
the  best,  at  least  the  finest  kinds  of  marbled  soap.  They 
are  also  more  unctuous,  and  their  cut  is  softer  and 
smoother,  as  they  contain  less  stearate  of  soda  than  those 
prepared  from  olive- oil, — they  are  more  detersive  and 
more  advantageous  for  use. 

"  The  sodas  employed  for  these  soaps  are  of  two  kinds ; 
one,  called  soft  soda,  is  the  most  alkaline ;  the  other, 
called  salted  soda,  is  composed  of  soft  soda  and  common 
salt.  Well-prepared  soft  soda  ought  to  be  free  from  com- 
mon salt ;  it  is  employed  to  produce  the  pasting  in  the 
first  operation.  The  salted  sodas  are  a  mixture  of  soft 
soda  and  salt.  The  proportions  of  salt  are  from  30  to 
40  per  cent,  of  the  weight  of  soda.  Their  alkalimetric 
degree  is  from  18  to  22  per  cent,  of  pure  alkali. 

In  certain  circumstances  salted  soda  can  be  substituted 
bv  common  salt ;  nevertheless,  it  ought  to  be  remarked 
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that  an  excess  of  salt  is  injurious  to  the  marbling  of  the 
soap,  and  salted  soda  must  be  used  whenever  it  is  possible 
to  obtain  it. 

i^Soda  ash  is  not  so  suitable  for  the  fabrication  of 
marbled  soaps  as  crude  soda.  Being  entirely  deprived 
of  colouring  matter  and'  of  sulphurets,  when  it  enters  in 
too  large  a  proportion  into  the  preparation  of  the  lyes,  it 
lessens  the  beauty  and  intensity  of  the  marbling. 

The  fabrication  of  marbled  soaps  requires  several  dis- 
tinct operations,  which  may  be  thus  summed  up : — 
1.  Preparation  of  the  lyes.  2.  Pasting,  or  saponification 
of  the  oils  and  fatty  substances.  3.  Separation  of  the 
saponified  paste  from  the  weak  lyes  it  contains.  4.  Coction 
(boiling).    5.  Mottling  or  marbling." 

In  preparing  the  ley  for  the  first  operation  the  follow- 
ing proportions  of  soda  and  lime  are  given  : — 

Crude  soft  soda  (black  ash)  at  34°  to  38°   2,250  lbs. 

Recently  calcined  lime   450 

The  soda  (if  in  hard  lumps)  is  first  broken  or  crushed, 
and  the  lime  slaked  by  immersion  in  warm  water.  ^^With 
warm  water,''  says  Dussauce,  "  the  penetration  of  the 
liquid  is  more  complete.  After  one  or  two  minutes  of  im- 
mersion the  lime  is  quickly  taken  out  and  spread  on  a 
hard,  smooth,  and  dry  floor ;  if  the  lime  is  of  good  quality 
it  soon  grows  warm  and  falls  into  powder,  this  powder  is 
then  thoroughly  mixed  with  the  soda  by  means  of  large 
iron  shovels.  The  mixture  is  conveyed  to  filters  made  of 
masonry  or  sheet  iron,  holding  from  125  to  150  gallons, 
each  filter  being  provided  with  a  false  bottom  pierced 
with  holes  and  supported  by  four  little  pieces  of  wood, 
which  keep  it  about  two  inches  from  the  bottom.  A 
layer  of  straw  is  placed  over  the  false  bottom  to  prevent 
the  mixture  from  passing  through  the  perforations  and  to 
aid  the  filtration.  A  plug  or  cork  is  placed  between  the 
two  bottoms  of  the  vessel  for  the  convenience  of  drawing 
off  the  ley.  The  mixture  of  soda  and  lime  is  now  covered 
with  water,  when,  after  a  while,  it  swells  and  becomes 
warm.    After  about  twenty-four  hours  the  ley  is  drawn 
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off,  when  its  strength  is  usually  from  22°  to  25°  B.  Fresh 
water  is  then  added,  and,  after  many  hours,  is  drawn 
off  as  before,  the  washing  being  continued  so  long  as 
caustic  alkali  be  present.'' 

The  preparation  of  salted  ley  is  in  all  respects  similar 
to  the  preceding,  except  as  regards  its  formula,  which  is 
as  follows : — 

Crude  soft-soda  ash  at  33^  to  38"    3,375  lbs. 

„     salted  soda  at  18°  to  20°   1,025  „ 

Fresh  lime   900  „ 

The  pasting  operation  is  thus  given : — Take 

Olive-oil    1,125  lbs. 

Earth-nut  oil   900  „ 

Black  garden  poppy-oil  , ,   225  „ 

2,255  „ 

The  saponification  is  effected  in  a  sheet-iron  kettle  hold- 
ing about  1,000  gallons,  into  which  from  125  to  150 
gallons  of  "soft  ley,''  at  10°  or  12°  B.,  are  poured. 
Heat  is  applied,  and,  when  boiling  commences,  the  oils 
are  added  by  degrees,  with  constant  stirring.  Soon  after 
the  oils  have  been  added,  and  the  boiling  again  started,  a 
violent  agitation  takes  place  with  considerable  foaming. 
At  this  time  the  mixture  swells  up  greatly,  when  the  heat 
must  be  lowered,  or  the  mass  would  inevitably  boil  over. 
After  awhile  the  foaming  ceases,  and  a  perfectly  homo- 
geneous mass  of  a  dull  white  colour  is  formed.  The 
boiling  is  continued  for  four  or  five  hours.  By  the  ebulli- 
tion the  mixture  of  the  materials  becomes  more  and  more 
intimate ;  it  also  acquires  more  consistency  and  strength 
by  the  evaporation  of  the  water  from  the  ley ;  then  add 
25  to  30  gallons  of  ley  at  15°  or  18°  B.,  with  stirring  for 
about  ten  minutes.  Boil  a  few  hours,  and,  when  the  mix- 
ture has  acquired  a  thicker  consistency,  add  to  it  one 
pound  of  green  vitriol  (sulphate  of  iron),  previously  dis- 
solved in  a  few  quarts  of  boiling  water.  By  this  addition 
the  paste,  which  was  of  a  reddish  white,  assumes  instan- 
taneously a   greenish   colour,  the   intensity  of  which 
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depends  upon  the  degree  of  sulphuration  of  the  ley.  To 
combine  the  sulphate  of  iron  with  the  paste  the  mixture 
is  well  stirred  for  a  few  minutes  ;  under  the  action  of  the 
soda,  the  iron  is  decomposed,  forming  an  oxide  of  iron. 
The  chemical  union  of  this  oxide  with  the  sulphuret  of 
sodium,  which  always  exists  in  the  leys  of  crude  soda, 
produces  the  colouring  principle  of  the  marbling  of  the 
soaps. 

In  order  to  ensure  an  intimate  combination  of  the  fatty 
matters  with  the  ley,  and  also  to  give  a  good  consistency 
to  the  paste,  from  25  to  30  gallons  of  soft  ley  at  25°  B. 
are  added  gradually,  with  constant  stirring,  and  the  boil- 
ing continued  for  several  hours.  The  pasting  operation, 
as  it  is  termed,  generally  occupies  about  fifteen  hours, 
when  a  perfectly  neutral  soap  is  obtained. 

The  separation  of  the  soap  is  thus  conducted.  In 
soap  factories,  to  produce  separation,  they  throw  on  the 
soapy  mass,  by  small  quantities  at  a  time,  limpid  re- 
generated leys  at  25°  to  30'^  B.  When  these  leys  cannot 
be  had,  new  salted  leys,  at  20°  to  25°_,  can  be  used,  or  a 
solution  of  salt  at  20°  B.  To  obtain  25  gallons  of  salt 
solution  at  20°,  14 J  lbs.  of  salt  are  employed.  When  the 
saponification  is  complete,  and  the  paste  has  the  required 
consistence,  it  is  watered  with  a  sufficient  quantity  of  old 
and  salted  ley  at  25°  to  30°.  To  render  the  action  of  the 
leys  more  thorough  upon  all  the  molecules  of  soap,  a  large 
board  is  placed  over  the  kettle,  on  which  a  man,  provided 
with  a  beater  or  crutch,  stands  to  stir  the  mass  continually, 
from  bottom  to  top,  in  such  a  manner  that  the  ley  brought 
to  the  surface  penetrates  every  portion  of  the  soap.  The 
paste  now  separates  into  clots  or  curds,  and,  if  the  ley 
runs  ofi"  freely  from  the  shovel  or  trowel,  it  is  known  that 
the  separation  is  complete.  The  soap  is  then  allowed  to 
rest,  when  the  ley  slowly  subsides.  After  a  few  hours  the 
ley  is  drawn  off,  which  consists  of  from  175  to  188 
gallons  of  ley  at  17°  or  18°  B.  This  ley,  after  being 
passed  over  an  old  residuum  of  soda  exhausted  by  wash- 
ing with  water,  is  used  in  the  operation  of  mottling. 

The  next  operation  is  called  coction  (boiling),  by  which 
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the  complete  combination  of  the  oils  or  fatty  matters  with 
the  alkali  is  ensured.  It  is  this  operation,  also,  which 
gives  hardness  and  consistency  to  the  soap,  increases 
its  density,  and  deprives  it  of  all  disagreeable  odours, 
besides  rendering  it  more  detergent. 

The  leys  used  in  this  operation  are  termed  salted  leys, 
being  a  mixture  of  soft  (not  caustic)  soda  and  artificial 
salted  sodas,  causticised  by  lime,  as  before  described ;  but 
before  the  application  of  this  ley  the  soap  is  treated 
with  88  gallons  of  cold  soft  ley  at  20°  to  25""  B.,  which 
is  thoroughly  well  crutched  in.  This  has  the  effect  of 
separating  the  soap  into  flakes  which  float  on  the  ley. 
After  stirring  for  half  an  hour  the  cover  is  lowered  to 
keep  in  the  heat,  and,  in  about  four  hours  after,  the  ley 
is  drawn  ofl*.  Dussauce  says  :  "  Some  manufacturers  for 
the  first  service  use  salted  leys,  but,  in  our  judgment, 
soft  leys  are  to  be  preferred.  Indeed,  there  is  already 
in  the  paste  an  excess  of  salt,  due  to  the  leys  employed 
for  the  separation,  and,  as  too  large  a  quantity  of  salt 
interferes  with  the  useful  action  of  new  leys  on  the 
molecules  of  soap,  it  is  proper  and  rational  to  eliminate 
it  from  the  paste  as  much  as  possible.  The  soft  leys 
contribute  to  this  result.  This  advantage  is  not  the 
only  one,  the  leys  of  coction,  used  in  considerable  quan- 
tities in  the  separation,  have  set  free  some  fatty  matters 
imperfectly  combined ;  then  the  soft  leys,  while  purify- 
ing the  paste  from  the  excess  of  salt  it  contains,  deter- 
mine the  incorporation  of  the  oily  or  fatty  substances 
which  had  not  been  combined  before,  and  could  not  be 
if  salted  leys  had  been  used.'^ 

The  above  observations  are  of  considerable  value,  in- 
asmuch as  they  guard  the  soap-maker  against  falling 
into  a  very  common  error — that  of  applying  salt  before 
saponification  is  known  to  be  complete. 

The  first  application  of  the  salted  ley  is  given  after 
the  ley  of  the  last  operation  has  been  drawn  ofi*.  From 
100  to  115  gallons  of  salted  ley,  at  25"^  B.,  are  put  into 
the  pan  and  heat  applied,  with  stirring  so  soon  as  boil- 
ing commences.    The  boiling  is  to  be  continued  until 
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the  ley  ceases  to  taste  caustic,  which,  is  generally  after 
seven  or  eight  hours.  A  black  foam  or  *'fob''  appears 
on  the  surface^  which  only  ceases  when  the  materials  are 
completely  saturated  with  alkali.  The  heat  is  now  checked, 
the  mass  allowed  to  rest  for  three  or  four  hours,  after 
which  the  ley  is  drawn  off.  A  second  dose  of  115  to  125 
gallons  of  salted  ley  is  now  given,  of  a  strength  equal 
to  from  25°  to  30°  B.,  and  the  boiling  resumed  and  kept 
up  for  twelve  to  fifteen  hours^  with  occasional  stirring. 
About  every  hour,  during  the  first  eight  or  ten  hours, 
about  5  gallons  of  ley,  at  28°  to  30°,  are  added  to  supply 
the  place  of  the  evaporated  water  and  complete  the  satura- 
tion of  the  soap.  It  is  usually  towards  the  close  of  this 
boil  that  the  operation  is  complete,  the  foam  having  dis- 
appeared, and  the  soap  is  now  stifi*,  clean,  and  dry,  and 
furrowed  by  deep  channels.  The  ley,  though  coloured,  is 
clear,  and  should  be  slightly  caustic  to  the  taste.  If  these 
conditions  are  not  fulfilled  the  ley  must  be  drawn  off,  after 
repose  for  two  hours,  and  75  gallons  of  salted  ley  at  28° 
or  30°  B.  added,  with  further  boiling  for  seven  or  eight 
hours. 

Mottling. — The  next  and  last  operation  is  termed  mottling. 
The  soap  having  rested  for  an  hour  or  two,  the  last  ley  is 
drawn  off,  and  a  pure  ley,  at  12°  to  15°  B.,  is  sprinkled 
over  the  surface  of  the  soap  with  continual  stirring,  which 
thus  becomes  of  a  somewhat  softer  consistence.  A  weaker, 
pure  ley^  at  8°  to  10°  B.,  is  then  added  and  well  stirred  in, 
when  the  soap,  which  up  to  this  time  was  in  hard,  granu- 
lar, and  curd-like  lumps^  becomes  softer,  the  grains  of 
soap  being  more  plastic  and  viscid.  The  operation  is  now 
finished  by  boiling  with  leys  at  5°  or  6°  B.,  which  are 
gradually  introduced,  otherwise  the  weaker  ley  would 
spoil  the  adhesiveness  of  the  soap.  When  the  soap  floats 
on  the  ley  in  large  flakes  of  a  greenish  colour  it  is  known 
that  it  is  ready  for  the  frarnes. 

If  the  condition  of  the  soap,  with  the  above  treatment, 
is  defective,  it  arises  from  one  of  two  causes.  1.  The 
addition  of  the  cold  leys  has  cooled  the  soap  too  much  ; 
or,  2,  the  soap  contains  an  excess  of  saline  matters.  lu 
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the  first  case  the  soap  must  be  heated  gently,  and  when 
the  ley  is  sufficiently  warm,  stir  well  until  the  proper  con- 
sistence is  obtained.  In  the  second  case,  run  off"  the  leys, 
and  add  fresh  pure  ley  at  10°  to  12°  B,,  with  gentle  boiling 
and  stirring. 

Before  putting  the  marbled  soap  into  frames,  it  is  usual 
to  first  place  a  little  warm  ley  at  the  bottom  of  each  frame, 
to  prevent  the  soap  from  adhering  to  it ;  sometimes,  also,  a 
piece  of  canvas  is  laid  over  the  bottom  of  the  frame  with 
the  same  object.  When  properly  boiled,  the  soap  is  in 
the  form  of  hard  and  separate  grains,  the  entire  mass 
having  a  bluish-black  colour,  the  intensity  of  which 
depends  upon  the  quantity  of  metallic  soaps  present  in 
the  mass,  and  which  are  due  to  the  salts  of  alumina  and 
iron  contained  in  the  ley.  These  metallic  soaps,  during 
the  cooling  of  the  mass,  separate  from  the  white  soap 
(which  forms  the  ground  or  base)  in  irregular  veins  of 
varied  colour,  and  thus  a  marbled  appearance  is  obtained, 
the  beauty  of  which  depends  greatly  upon  the  skilful 
manipulation  of  the  mottler,''  o."  workman  who  superin- 
tends this  part  of  the  operation.  It  is  an  important  point 
to  run  the  soap  into  the  frames  when  the  proper  condition 
for  good  mottling  has  been  attained. 

Notes  on  Mottling. — The  strongest  ley  is  first  intro- 
duced, then  the  medium,  and  lastly  the  weakest. 

The  principal  points  to  be  observed  in  mottling  are  : 
1.  The  introduction  of  weak  leys  into  the  paste;  2.  The 
application  of  gentle  heat  to  keep  the  mass  in  a  fluid 
state  ;  and,  3.  Continual  stirring. 

The  precautions  to  be  observed  are  :  1.  Not  to  add  more 
leys  than  are  necessary,  so  that  the  heavier  metallic  soaps 
(which  are  the  colouring  principles  of  the  mottling)  may 
be  thoroughly  disseminated  through  the  mass  of  white 
soap^  and  ultimately  produce  the  marbled  veins  which  are 
characteristic  of  the  soap,  2.  The  temperature  of  the 
soap  must  not  be  too  high.  3.  If  too  much  weak  ley  has 
been  applied,  this,  by  thinning  the  mixture,  will  cause 
the  heavier  metallic  soaps  to  sink  into  the  leys,  and  the 
soap  will  be  white  instead  of  being  marbled.    4,  If  the 
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leys  be  too  strong,  the  metallic  soaps  will  not  separate 
properly,  and  the  entire  mass  will  contain  less  than  its 
full  proportion  of  water,  thereby  entailing  a  loss  to  the 
manufacturer. 

All  circumstances  being  favourable,  the  following  cha- 
racteristics will  present  themselves :  the  flakes  of  soap 
are  separated  from  each  other,  and  float  on  the  ley  ;  they 
are  soft  and  bulky,  of  a  fine  green  colour,  and  of  a  viscid 
consistence.    When  ready  for  the  frames,  the  grains  are 

pliant  and  elastic,  and  have  a  tremulous  and  gelatinous 
appearance."  The  soap  must  not  be  put  into  the  frames 
until  it  has  cooled  down  a  little,  the  proper  temperature 
being  between  158°  and  166°. 

French  PormnlaB  for  Soaps. — The  following  formula) 
represent  some  of  the  fatty  combinations  used  in  difierent 
localities  in  France  in  the  manufacture  of  soap  : — 


I. 

0'"ve-oil   675  lbs. 

Earth-nut  oil  ,   675  „ 

Lard   900  „ 

2,250  „ 

This  produces  a  white,  odourless  soap. 

II. 

Bleached  palm-oil   1,575  lbs. 

Oil  of  sesame  «^   450 

White  tallow   225  „ 


2,250  „ 

Produces  a  very  hard  soap,  of  good  quality,  but  not  so 
white  as  the  above.    It  turns  slightly  yellow  by  keeping. 

III. 

Olive-oil   450  lbs. 

White  tallow   1,350  „ 

Earth-nut  oil   450  „ 

2,250  „ 

This  is  considered  to  form  a  very  good  soap,  and  superior 
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to  that  of  Marseilles^  but  "  unfortunately  it  has  a  faint 
smell  of  tallow,  which  restricts  its  use  in  domestic 
economy/'  (!) 

IV. 


Olive-oil ..   ,   675  lbs. 

Cocoa-nut  oil   225 

Lard    675 

Tallow    675  ,, 


2,250  „ 

This  formula  makes  a  good  white  soap,  but  the  presence 
of  cocoa-nut  oil  gives  the  soap  a  disagreeable  odour, 
although  it  improves  its  lathering  properties. 

The  Composition  of  Pure  Olive-oil  Soap,  according  to 
tire's  analysis,  is : — 


Foreign, 

Soda   9-0 

Fatty  acids  (oleic  and  margaric)   76*5 

Water  and  colouring  matter    14*5 

100-0 

EngUsh  imitation. 

Soda   10-5 

Fatty  matters   75*2 

"Water,  -with,  a  little  colouring  matter   14-3 


100-0 

The  ordinary  commercial  Marseilles  soap  contains  from 
62  to  65  per  cent,  of  fatty  acids. 

Iiondon  Mottled  Soap  is  generally  made  from  melted 
kitchen  stuff,  bone  grease,  cheap  tallow,  and  any  inferior 
fatty  matter  that  will  prove  serviceable.  The  leys  are 
made  from  crude  soda  ash,  termed  black  ash,  the  impurities 
in  which  give  the  mottled  or  marbled  strike,''  for  which 
this  variety  of  soap  is  famed.  The  goods,''  as  the  fatty 
materials  are  called,  are  first  put  into  the  pan,  when  the 
first  dose  of  ley,  at  sp.  gr.  1*050,  is  run  in,  after  which 
the  fire  is  made  up  beneath  the  pan,  and  the  materials 
brought  to  a  steady  boil.  To  assist  the  combination  of 
the  fatty  substances  with  the  ley,  a  workman  constantly 
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stirs  the  ingredients  with  a  long  iron  rake.  After  a  while 
the  fatty  matters,  which  at  first  float  on  the  surface  of  the 
ley,  combine  with  it,  forming  a  thin  creamy  emulsion  of  a 
perfectly  uniform  appearance,  and  from  which  no  liquid 
separates  on  cooling.  Should  the  mass  not  present  these 
characteristics,  the  soap-boiler  adds  either  water  or  some 
weaker  leys  than  were  at  first  employed,  and  the  boiling 
is  continued,  with  occasional  stirring,  until  a  perfect  emul- 
sion is  obtained. 

At  this  stage  of  the  operation  the  compound  ceases  to 
taste  alkaline — the  tongue  being  the  usual  test  employed 
by  the  soap-boiler — and  it  is  thus  known  that  the  combina- 
tion of  the  fatty  matters  with  the  caustic  ley  is  complete. 
Stronger  leys  are  now  added  repeatedly,  the  boiling  being 
continued  until  the  leys  taste  of  free  caustic  alkali. 
When  this  is  the  case,  more  oily  or  fatty  matters  are 
added,  as  also,  from  time  to  time,  stronger  leys.  Great 
care  is  taken,  in  this  operation,  that  there  is  no  excess 
of  alkali  in  the  mixture  when  the  soap-pan  has  be- 
come sufficiently  filled  with  the  alkaline  and  fatty 
ingredients. 

The  mixture  is  next  treated  with  common  salt,  which 
is  thrown  into  the  pan  by  shovelfuls  at  a  time,  each 
portion  being  allowed  to  dissolve  in  the  ley  before  adding 
the  next.  When  sufficient  salt  has  been  added,  the  sapo- 
nified matters  separate  into  grains  of  soap  combined  with 
a  definite  quantity  of  water,  but  as  yet  not  containing  its 
full  percentage  of  alkali.    The  leys,  which  are  called 

spent  leys,"  consist  of  salt  and  glycerine  in  solution, 
and  should  be  quite  free  from  alkali. 

The  fire  being  withdrawn  (or  steam  turned  off),  the 
imperfect  soap  is  allowed  to  rest  for  a  few  hours,  so  that 
the  ley  may  subside,  and  this  is  then  drawn  or  pumped  off. 

The  second  operation  consists  in  adding  weak  ley,  with 
which  the  soap  is  again  boiled,  until  the  soap  (at  first 
granular)  becomes  homogeneous,  or  closed,"  as  the  soap- 
maker  terms  it.  If  the  full  quantity  of  fatty  matters  had 
not  been  introduced  in  the  first  operation,  the  soap-boiler 
now  completes  the  addition  of  them,  with  also  the  addition 
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of  more  strong  ley,  until,  after  long  boiling,  the  compound 
has  acquired  a  strong  alkaline  taste.  Common  salt  is 
now  again  added  to  separate  the  soap  as  before  from  the 
ley,  and  the  boiling  continued  for  some  hours  in  contact 
with  the  caustic  ley,  so  as  to  ensure  the  perfect  saponifi- 
cation of  every  atom  of  fatty  material. 

Soda  which  contains  sulphurets  (as  the  so-called  black- 
ash)  is  preferred  for  making  mottled  soaps,  for  reasons 
which  have  been  already  explained.  Mottling  is  com- 
monly practised  in  some  London  soap-works  by  introducing 
into  the  nearly  finished  soap  a  certain  quantity  of  strong 
crude  soda  ley  through  the  rose  spout  of  a  watering-can. 
The  dense  sulphuretted  liquor,  in  passing  through  the 
pasty  mass  and  ley,  gives  it  a  marbled  appearance.  Some- 
times a  small  quantity  of  a  solution  of  Prussian  blue  is 
used  for  this  purpose. 

When  crude  sodas,  however,  are  used  in  the  manufac- 
ture of  mottled  soap,  the  mottling  is  effected,  towards  the 
close  of  the  operation,  by  a  mere  mechanical  mixture  of 
the  dark-coloured  ley  with  the  soap.  It  is  effected  in  this 
way  :  the  workman  breaks  the  paste  in  all  directions  with 
his  rake,  after  which  he  holds  it  perpendicularly  till  it 
reaches  the  ley,  when  he  raises  it  vertically  with  a  jerk, 
making  it  act  like  the  piston  of  a  pump,  by  doing  which 
he  lifts  some  of  the  ley  and  spreads  it  over  the  surface 
of  the  paste.  In  its  subsequent  descent  through  the 
numerous  fissures  and  channels  of  the  soap,  on  its  w^ay  to 
the  bottom  of  the  pan,  the  dark-coloured  ley  impregnates 
the  soapy  particles  in  various  forms  and  degrees,  thereby 
producing  veins  or  markings  which,  when  the  soap  is 
afterwards  cooled,  give  it  the  desired  marble-like  appear- 
ance. This  operation  has  also  the  advantage  of  cooling 
the  soap  in  some  degree,  which  is  necessary  before  it  is 
put  into  the  frames,  or  the  strike,'^  or  mottling,  would 
not  be  perfect,  owing  to  the  superior  density  of  the  dark 
p.-^rticles  which  form  the  coloured  veins  of  the  soap. 

When  mottled  soap  is  ready  for  framing,  it  is  in  the 
form  of  a  thick,  gelatinous  mass,  interspersed  with  leys, 
and  in  this  condition  it  is  ladled  out  into  large  pails  and 
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put  into  frames,  which  are  preferably  made  of  wood,  since 
this  material  retains  the  heat  longer  than  iron  frames,  and 
by  the  more  gradual  cooling  a  finer  marbled  appearance 
is  obtained.  When  mottled  soap  is  moulded  in  cast-iron 
frames,  the  ends  of  the  bars  are  liable  (from  rapidity  of 
cooling  at  the  sides  of  the  frames)  to  have  a  plain  whitish 
appearance^  instead  of  being  marbled. 

White  Curd  Soap. — The  finest  quality  of  this  soap  is 
made  from  pure  tallow,  render ed,  as  before  stated,  from  the 
suet  of  oxen  and  sheep.  English,  or  town  tallow,^'  as  the 
London  tallow  melters  call  it,  in  contradistinction  to  the 
products  imported  from  Russia  and  other  foreign  countries, 
was  generally  preferred  until  the  introduction  of  American 
and  Australian  tallows,  which,  being  of  good  quality,  are 
equally  serviceable  in  the  manufacture  of  this  soap. 
Besides  tallow,  however,  other  materials,  as  lard,  bleached 
palm-oil,  olive-oil,  or  mixtures  of  these  in  varying  propor- 
tions, are  used  in  making  curd  soap. 

To  produce  one  ton  of  curd  soap,  from  10  to  14  cwt.  of 
tallow  or  olive- oil  are  required.  The  process  of  saponifi- 
cation is  the  same  as  for  mottled  soap,  excepting  that  the 
removal  of  all  colouring  matter  and  impurities  of  the  ley 
must  be  efiected  by  boiling  the  soap  repeatedly  with  fresh 
leys  after  the  removal  of  each  previous  dose  of  ley,  or  by 
thinning  the  soap  with  a  small  quantity  of  ley  with  gentle 
boiling,  and  then  covering  the  pan  and  allowing  the  soap 
to  repose  for  several  hours,  to  allow  the  leys  to  subside. 
By  thus  washing  (as  we  may  say)  the  soap  with  le}^,  all  the 
dark-coloured  impurities  are  removed,  and  subside  with 
the  leys,  leaving  the  soap  clean,  and,  when  cold,  v/hite. 
When  finished,  the  curd  is  ladled  out  of  the  pan  and  put 
into  the  frames,  which  should  be  covered  with  canvas,  or 
clean  empty  sacks,  so  that  the  soap  may  retain  its  heat, 
and  thereby  enable  it  to  close  properly. 

The  following  is  the  French  system  of  making  tallow 
curd  or  grained  soap:  to  transform  1,000  lbs.  of  tallow 
into  grain  or  curd  soap,  400  lbs.  of  potash  have  to  be  taken. 
The  tallow  is  placed  in  the  kettle  (pan),  about  400  lbs.  of 
ley  of  10°  B.  added,  and  the  fire  kindled.    In  a  short  time 
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from  tlie  commencement  of  the  boiling,  the  fire  is  kept 
^^ell  up,  but  afterwards  it  should  be  moderated.  After  the 
usual  frothing,  it  should  be  ascertained  whether  the  fat 
has  combined  with  the  ley.  This  is  known  by  the  yellow- 
brown  mass,  which,  under  gradual  upheaving,  continues 
quietly  to  boil.  What  adheres  to  the  spatula,  when  dipped 
into  the  mass  and  withdrawn,  has  a  gelatinous,  greyish- 
white  appearance,  without  separation  of  ley.  When  the 
ley  and  fat  are  not  combined,  the  mixture  moves  in  the 
kettle  to  and  fro  without  rising  upward,  except  now  and 
then,  in  isolated  spots,  with  a  booming  noise.  When  the 
combination  is  complete,  there  are  added,  at  short  intervals, 
and  in  four  or  five  portions,  about  1,000  lbs.  of  ley  at  16° 
to  17°  B.  The  boiling  now  becomes  dense  and  languid, 
and  the  mass  appears  of  a  yellowish-brown,  and  runs  off 
the  spatula  in  cohesive,  long,  translucent  strings,  and  the 
soap  boils  to  a  paste.  If  some  of  the  soap  be  dropped  on 
glass,  and  the  sample,  while  still  hot,  does  not  appear  per- 
fectly clear,  ley  is  still  wanting.  A  small  quantity  of  ley 
should  now  be  added,  until  the  soap,  while  hot,  appears 
perfectly  clear.  When  this  period  is  reached,  the  cutting 
of  the  pan"  begins. 

The  salt  has  here  a  double  purpose  to  fulfil.  It  must 
transform  the  potash  into  a  soda  soap,  and  also  separate 
its  glycerine,  sulphurous  liquor,  ley,  and  impurities.  The 
full  quantity  of  salt  required  for  this  purpose  is  not 
applied  at  once,  but  a  repeated  '^salting  out^'  should  be 
given.  After  each  salting  out,"  the  under  ley  is  sepa- 
rated from  the  soap,  and  the  latter  brought  in  contact 
with  water  and  salt.  By  boiling  tallow  and  potash,  when 
the  materials  are  not  very  pure,  the  '^salting  out"  is 
usually  performed  in  three  operations.  The  ley  is  now 
removed  from  the  soap  in  the  usual  way.  The  salt  is 
either  thrown  into  the  soap  in  the  dry  state,  or  in  solution 
of  about  20°  B.  When  the  mass  turns  white,  and  ebulli- 
tion occurs  all  over  the  pan  in  patches,  the  soap  rising 
with  considerable  vigour,  it  is  known  that  sufiicient  salt 
has  been  added.  The  frothing  now  disappears.  The 
boiling  is  continued  for  an  hour  longer,  and  then  stopped 
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by  extinguishing  the  fire,  so  as  to  allow  any  impurities 
still  in  the  mass  to  settle. 

When  the  ley  has  been  removed  from  the  pan,  700  lbs. 
or  800  lbs.  of  water,  with  70  lbs.  or  80  lbs.  of  salt  dissolved 
in  it,  are  now  added,  and  the  mass  again  brought  to 
a  boil.  After  boiling  up,  it  should  be  examined  to  see 
that  the  cutting  of  the  pan"  has  been  properly  effected. 
The  boiling  is  then  continued  for  some  time,  after  which 
the  mass  is  allowed  to  repose  as  before,  and  the  saline  ley 
again  drawn  off.  Although  the  second  liquor  and  boiling 
have  greatly  hardened  the  soap,  yet  this  is  not  sufficient ; 
therefore  a  third  boiling,  with  50  lbs.  to  60  lbs.  of  salt 
dissolved  in  700  lbs.  to  800  lbs.  of  water,  is  made,  by 
which  the  hardness  of  the  soap  is  perfected.  As  soon  as 
it  boils  and  froths  up,  the  soap  must  be  again  examined 
to  ascertain  if  the  proportions  of  salt  and  ley  have  been 
sufficient.  If  enough  salt  has  not  been  added,  froth 
appears  on  the  surface  of  the  boiling  soap,  and  the  latter 
burns  readily.  In  this  case  more  salt  must  be  added, 
until  it  boils  up  in  regular  lumps  of  soap.  If  too  much 
salt  be  present,  the  soap  appears  upon  the  spatula  [trowel] 
in  a  separated  form,  the  ley  running  off,  and  little  gutters 
formed.  This  fault  is  remedied  by  adding  a  few  buckets 
of  w^ater.  If  a  little  portion  of  the  soap  be  pressed  by 
the  thumb  in  the  palm  of  the  hand,  it  hardens  imme- 
diately ;  and  if,  on  rubbing  it,  the  sample  retains  a  cohesive 
character,  it  possesses  the  required  firmness,  and  is  solid ; 
if,  on  the  other  hand,  it  crumbles,  more  water  must  be 
added,  and  if  the  sample  spreads  or  smears,  a  fresh  ley  of 
salt  of  15"^  B.  must  be  added  until  th^  proper  condition  is 
reached. 

The  operation  of  clear  boiling  and  fitting  is  next  pur- 
sued, to  perform  which  one-half  of  the  kettle  is  covered 
with  wooden  planks,  and  a  man,  furnished  with  a  stirrer 
or  beater,  beats  down  the  mass,  so  that  it  does  not  run 
over.  By  this  operation  the  soap  particles  are  drawn 
more  closely  together  into  globular  grains.  These  grains 
sink,  and  on  the  surface  of  the  kettle  appears  a  white 
flaky  froth.    To  prevent  the  falling  of  the  mass,  great 
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heat  is  now  needed.  Tlie  fire  is  briskly  kept  up,  and  the 
entire  kettle  covered  with  planks  and  cloths.  The  soap 
now  boils  up  with  considerable  frothing,  and  to  prevent 
it  from  running  over,  one  of  the  planks  is  removed,  and 
the  foam  is  beaten  with  a  long  iron  rod  until  it  subsides. 
'J  he  kettle  is  again  closely  covered,  and  the  boiling  re- 
sumed, the  prevention  of  overflow  being  again  regulated 
as  before. 

The  violence  of  the  ebullition  gradually  diminishes,  but 
m  its  stead  a  whistling  noise  is  perceived  in  the  kettle. 
One  of  the  planks  is  removed  from  time  to  time,  and  the 
soap  examined ;  when,  if  large  and  perfectly  translucent 
bubbles  rise  up,  the  soap  is  finished,  and  the  fire  is  there- 
fore extinguished.  The  wooden  planks  are  next  removed 
to  allow  the  soap  to  cool,  and  a  few  buckets  of  soap  ley 
are  poured  into  the  kettle.  The  soap  is  now  ready  to  be 
put  into  the  frames,  and  care  is  taken  that  as  little  ley  as 
possible  enters  the  frames. 

Boiling  with  soda  ley  presents  this  advantage,  that  the 
soap  may  be  finished  in  one  water.  The  first  ley  is  applied 
at  the  strength  of  10°  to  12''  B.  The  whole  of  the  fat  is 
placed  in  the  kettle,  with  one-fourth  of  the  ley  requisite 
for  sajDonification,  and  the  boiling  carried  on  as  usual. 
After  boiling  up,  the  mixture  is  examined  to  ascertain  if 
the  proper  combination  has  taken  place,  in  which  case 
further  addition  of  ley,  at  16°  to  18°  B.,  is  added.  The 
addition  of  this  ley  is  continued  until  a  sample  placed  on 
a  piece  of  glass  appears  perfectly  clear.  The  cutting  of 
the  pan  follows,  which  removes  the  glycerine  liberated,  and 
the  surplus  water.  In  this  case  much  less  salt  is  required 
than  when  boiling  wdth  potash  ley.  For  each  100  lbs.  of 
fat  10  lbs.  to  12  lbs.  of  salt  are  required.  The  salt  may 
be  applied  in  the  dry  state  or  in  solution,  as  preferred. 
The  remaining  operations  are  conducted  as  before  de- 
scribed. 

Soda  soaps  made  by  this  process  have  some  advantages, 
principally  because  it  is  impossible  to  remove  all  the 
potash  ;  besides  which,  they  are  generally  very  neutral 
and  plastic. — JJussauce, 
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It  was  formerly  the  practice  in  England  to  make  tallow 
soap  with  potash  leys,  as  above  described,  and  the  soft 
soap  thus  produced  was  converted  into  hard  soap  by 
additions  of  salt  in  sufficient  quantity  to  furnish  the 
proper  proportions  of  soda  by  the  reaction  of  the  potash 
with  the  neutral  salt.  The  high  price  of  potash,  and  a 
great  reduction  in  the  cost  of  sodji,  however^  caused  this 
system  to  be  abandoned  in  this  country. 


CHAPTER  VI. 


MANUFACTURE  OF  HARD  SOAPS— {continued). 

Yellow  or  Kesin  Soaps. — Continental  Method. — Dunn's  Process.— 
Meinicke's  Process. 

Yellow  or  Kesin  Soaps. — Altliougli  resin  is  freely  solublo 
in  alkaline  leys,  it  is  not  capable  of  being  converted  into 
&oap  proper  by  itself.  When  mixed  with  fatty  matters  in 
various  proportions,  however,  it  forms  a  series  of  soaps 
possessing  bigli  detergent  power,  and  exceedingly  emol- 
lient and  agreeable  in  use.  A  well-made  resin  soap  is  no 
doubt  the  most  pleasant  of  all  soaps  for  washing  the  skin. 
Possessing  no  body  of  itself,  the  smallest  proportion  of 
sound  tallow  which  it  requires  to  make  a  hard  soap  is  an 
equal  part.  It  is  seldom,  however,  that  so  large  a  pro- 
portion of  resin  is  used  in  soap.  The  peculiar  odour  of 
resin  is  greatly  disguised  by  its  combination  with  fatty 
matters,  and  it  has  been  stated  that  rancid  tallow  disguises 
the  odour  of  resin  in  soap  more  than  any  other  description 
of  fat  or  oil,  except  cocoa-nut  oil,  we  might  add,  which 
gives  an  odour  to  soap  that  even  the  most  powerful  per- 
fumes overcome  but  for  a  time,  and  when  they  have 
evaporated,  the  rank  and  frowsy  smell  of  the  cocoa-nut 
oil  remains. 

Since  resin  will  not  make  a  soap  of  itself,  when  treated 
with  caustic  leys,  it  is  usually  introduced  into  the  soap-pans 
when  the  other  goods,  or  fatty  matters,  have  undergone  the 
process  of  saponification.  Indeed,  if  the  resin  were  put 
into  the  pan  with  the  first  charge  of  materials,  the  caustic 
ley  would  seize  it  at  once  and  dissolve  it,  and  thus  prevent 
the  ley  from  performing  its  proper  function — that  of 
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saponifying  the  fatty  materials.  It  is  commonly  the 
practice  to  first  make  the  hard  soap  in  the  usual  way,  and 
when  the  last  charge  of  leys  has  been  given,  and  when, 
after  the  usual  boiling,  the  ley  ceases  to  be  absorbed  by 
the  soap,  the  desired  quantity  of  resin  is  added  gradually, 
and  it  is  an  advantage  to  have  it  previously  broken  up 
into  small  pieces.  The  proportion  of  resin  varies  from 
one-third  to  one-fourth  the  weight  of  tallow,  bat  of  course 
weaker  goods  will  take  less. 

While  the  resin  is  being  shovelled  in,  the  boiling  must 
be  kept  up,  with  also  the  addition  of  caustic  ley.  The  soap 
is  examined  from  time  to  time  by  the  soap-boiler,  who  freely 
uses  his  shovel  when  he  considers  that  the  combination  of 
the  resin  with  the  soap  is  near  completion.  When  a 
sample  of  the  paste,  after  being  allowed  to  cool,  is  firm  and 
solid,  and  exhibits  a  good  grain  or  feather  when  cut, 
the  soap  is  finished.  The  heat  being  checked  by  turning 
ofi*  the  steam,  the  soap  is  allowed  to  rest,  after  which  the 
leys  are  drawn  or  pumped  out,  and  the  process  of 
'purifying  the  'paste  is  next  resorted  to,  whereby  all 
impurities  of  the  resin  and  other  materials  are  deposited 
below  the  surface  of  the  soap.  For  this  purpose  a  quantity 
of  ley  at  8°  B.  is  run  into  the  pan,  and  the  steam  again 
turned  on,  the  soap  being  well  stirred  for  some  time  with 
the  rake  and  the  boiling  kept  up  for  awhile,  after  which 
the  soap  is  again  allowed  to  rest,  and  the  ley  again  pumped 
out. 

A  second  service  of  leys  at  4°  B.  is  now  given,  and  the 
boiling  and  stirring  renewed,  after  which  the  leys  are  again 
allowed  to  settle,  and  are  then  drawn  ofi*.  A  final  service 
of  very  weak  leys  at  2"^  B.  is  now  introduced,  the  stirring 
and  boiling  being  resumed  as  before,  when  the  operation  is 
finished.  After  a  long  rest  the  leys  subside,  and  a  skin 
forms  over  the  surface  of  the  soap,  which  is  skimmed  off 
before  running  the  soap  into  the  frames,  and  put  aside  to 
be  worked  up  with  future  batches. 

In  small  works  the  soap  is  ladled  out  of  the  pans  into 
large  iron  pails  by  means  of  a  ladle  having  a  very  long 
wooden  handle  (Fig.  11).    This  ladle  is  of  considerable 
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size,  and  in  order  to  diminish  its  weight,  when  full  of  soap, 
it  is  raised  by  means  of  a  rope  running  in  a  pulley  by  a 
second  man,  while  the  first  holds  the  handle  of  the  ladle, 
dips  it  into  the  soap,  and  guides  it  to  the  pail  which  is 
rested  upon  the  edge  of  the  pan,  and  is  carried  when  full 
to  the  soap  frames.  To  hasten  the  operation  of  filling  the 
frames,  several  men,  each  carrying  his  own  pail,  are 
usually  occupied  when  a  cleanse,''  as  it  is  termed,  is 
going  on.  In  larger  factories,  where  the  application  of 
steam  is  extensive,  the  finished  soap  is  pumped  out  of  the 
coppers  into  wrought-iron  pots ''  (Fig*  8)  running  on 
wheels,  and  which  are  also  used  for  crutching  in  liquor  "  of 
various  kinds  ;  these  pots,  being  wheeled  up  to  the  frames, 
are  emptied  into  them,  or  the  soap  is  pumped  into  iron  or 
wooden  shoots,  one  end  of  which  is  slung  on  to  the  pump, 
while  the  other  rests  on  the  upper  edge  of  the  soap 
frame,  and  when  the  frame  is  full,  the  shoot  is  shifted 
to  the  next,  and  so  on. 

Cleansing. — When  cleansing  yellow  soaps,  great  care 
is  necessary  to  avoid  removing,  with  the  finer  soap,  the 
dark-coloured  compound  called  niger,  which  forms  a 
stratum  between  the  lej^s  and  the  pale  soap.  This  dark 
brown  soap  derives  its  colour  from  the  resin  and  impurities 
in  the  ley,  and  although  it  possesses  all  the  characteristics 
of  a  good  soap,  is  unsalable  by  itself  as  a  commercial 
article,  and  should  therefore  be  worked  up  with  other 
lighter  goods  in  the  making  of  cheaper  soaps. 

Another  formula  for  yellow  soap  is  the  following : — 

Tallow    2,000  lbs. 

Eesin,  about   600  „ 

These  being  put  into  the  pan,  from  150  to  175  gallons 
of  soda  ley  at  lO""  to  20°  B.  are  run  in,  and  the  steam  turned 
on.  When  the  materials  are  melted,  the  pan  is  brought 
to  a  boil,  constant  stirring  being  applied  to  prevent  the 
resin  from  adhering  to  the  bottom  and  sides  of  the  pan. 
When  the  mass  swells  up  excessively,  the  heat  must  be 
checked.  The  boiling  is  continued  for  only  about  two  or 
three  hours,  owing  to  the  rapidity  with  which  the  combinu- 
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tion  of  the  materials  and  the  alkali  is  effected.  The  steam 
being  now  turned  off,  the  mass  is  allowed  to  rest  for  about 
six  hours,  when  the  spent  ley  is  drawn  off  and  fresh  ley  is 
then  added,  and  the  boiling  resumed  and  continued  for 
about  three  hours.  After  repose  for  six  hours,  the  ley  is 
again  drawn  off,  and  fresh  ley  run  into  the  pan.  The 
various  boilings  with  fresh  leys  are  continued  daily  until 
the  soap  has  acquired  the  proper  consistence,  which  is  ascer- 
tained by  the  soap-boiler  pressing  a  sample  previously 
cooled  between  his  finger  and  thumb.  If  the  soap  divides 
into  hard  flakes,  it  is  finished,  or  nearly  so  ;  but  if  greasy, 
sticky,  and  soft,  it  requires  further  boiling  with  fresh  ley. 
If  the  soap  sample  is  satisfactory,  boil  briskly  for  a  short 
time,  and  then  turn  off  the  steam,  and  throw  in  a  few 
pails  of  cold  water.  After  about  two  hours,  the  ley  is  to 
be  drawn  off  as  before.  This  being  done,  six  or  eight  pails 
of  water  are  added  and  well  stirred  in,  and  the  boiling 
briskly  pursued.  If  from  samples  taken  from  the  paste 
the  ley  runs  off  clear,  more  water  is  to  be  added,  and  the 
boiling  continued.  If  it  does  not  separate  from  the  ley,  an 
excess  of  water  is  present,  and  a  small  quantity- — about 
half  a  pailful — of  strong  brine  must  be  added. 

Finishing, — One  of  the  most  important  and  delicate 
parts  of  the  operation  is  that  of  finishing  the  soap.  When 
the  soap  has  been  properly  fitted,  as  above,  it  will  cling  to 
the  shovel  or  trowel  and  have  a  gelatinous  texture.  This 
being  the  case,  the  soap  is  properly  finished.  Sometimes, 
in  order  to  give  the  soap  a  bright  yellow  colour,  a  little 
raw  (that  is,  unbleachedj  palm-oil  is  added.  This  oil,  while 
imparting  an  agreeable  odour  to  the  soap,  is  believed  to 
disguise  in  some  degree  the  natural  odour  of  the  resin. 

A  quicker  process  for  making  yellow  soaps  than  the 
former  is  performed  in  the  apparatus  known  as  Papin's 
digester.  The  following  gives  the  proportion  of  goods  and 
ley  employed  in  this  process : — 

White  tallow   800  lbs. 

Palm-oil    200  „ 

Resin  (powdered)   400  „ 

Caustio  soda  ley  at  25°  E   175  gallon^i. 
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These  materials  are  put  into  the  Pcipin  digester,  and 
boiled  for  an  hour  under  pressure  at  the  temperature  of 
252°  Fahr.  At  the  end  of  this  time  the  soap  is  finished, 
and  is,  after  being  allowed  to  cool  down  a  little,  run  into 
the  frames. 

Continental  Method. — The  French  method  of  making 
yellow  or  resin  soap  in  many  respects  differs  from  our 
own  system,  but  since  it  presents  many  interesting  features 
we  give  the  process  described  by  Diissauce  in  his  Treatise, 
It  will  be  observed  that  by  this  method  the  resin  is  con- 
verted into  a  resinous  soap,  so  called,  before  it  is  added  to 
the  hard  soap  with  which  it  is  to  be  combined. 

Fir 8,t  process, — Into  a  pan  holding  from  625  to  750 
gallons  introduce  1,000  lbs.  of  tallow,  which  is  to  be  melted 
by  the  aid  of  heat.  When  melted,  it  is  to  be  saponified 
with  about  75  gallons  of  fresh  caustic  (soda)  ley  at  7°  or 
8°  B.  While  running  in  the  ley,  the  mixture  is  to  be  well 
stirred.  All  the  ley  being  added,  the  heat  is  to  be  aug- 
mented, and  the  stirring  continued  for  twenty-five  or  thirty 
minutes.  A  white  emulsion  is  thus  formed,  the  ley  and 
tallow  having  perfectly  combined,  and  a  homogeneous 
paste  is  the  result.  An  hour  after  the  last  ley  has  been 
added,  the  boiling  becomes  manifested  by  a  tumultuous 
movement  in  the  mass,  and  the  formation  of  a  very  abun- 
dant white  scum.  The  heat  must  now  be  moderated,  and 
the  paste  stirred.  If  these  precautions  are  not  sufiicient,  a 
few  pails  of  cold  water  or  weak  ley  are  thrown  into  the 
pan. 

When  the  effervescence  has  ceased,  the  foaming 
diminishes,  and  soon  disappears  entirely.  The  paste  is 
now  homogeneous  and  white,  or  of  a  yellowish  tint. 
Continue  to  boil  gently ;  by  boiling,  the  mixture  becomes 
more  intimate  and  perfect,  and  acquires  more  consistency 
by  the  evaporation  of  the  ley.  Continue  the  saponification 
with  leys  at  15°  to  18°  B.,  which  are  added  in  portions  of 
6  gallons  at  a  time  every  fifteen  minutes  for  one  and  a 
half  hour.  After  the  last  addition  of  ley,  continue  to  boil 
gently  for  a  few  hours  without  adding  new  doses  of  ley. 
By  continuiiig  the  boiling,  the  paste  is  saturated  slowly 
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and  gradually  witli  alkali ;  it  becomes  denser  and  firmer, 
and  may  then  receive  stronger  leys  without  fear  of  the 
tallow  separating  from  the  already  saponified  mass.  There 
would  be  no  danger  of  separation  if  too  strong  leys  were 
used  when  the  paste  is  imperfectly  saturated  with  alkali. 
To  prevent  this  inconvenience,  the  mass  is  boiled  for  a  few 
hours  after  the  addition  of  the  ley.  The  object  of  this 
boiling  is  to  render  the  union  of  the  molecules  more 
intimate  and  complete. 

The  saponification  is  finished  by  the  addition  of 
25  gallons  of  new  ley  at  20°  to  25°  13.,  which  is  added, 
6  gallons  at  a  time,  every  ten  or  fifteen  minutes.  When 
all  the  ley  is  added,  the  steam  is  turned  ofi",  and  the 
mixture  stirred  for  half  an  hour.  By  combining  with 
the  strong  ley,  the  paste  thickens  and  acquires  a  consistency 
proportionate  to  the  quality  of  the  tallow.  The  time  of 
this  operation  varies  from  eight  to  ten  hours. 

Separation  is  efiected  with  clear  leys  of  coction  *  at  20° 
to  25°  B.  While  the  ley  is  being  added  gradually,  the 
mass  is  kept  constantly  stirred.  When  the  quantity  of  ley 
added  has  been  sufficient  to  effect  the  separation  of  the  soap, 
a  spontaneous  change  takes  place  in  the  condition  of  the 
paste,  which  forms  into  small  grains  interspersed  with  ley. 
When  the  separation  is  complete,  which  is  known  by  the 
ley  freely  separating  from  the  soap,  the  operation  is  finished. 
The  stirring  is,  however,  kept  up  for  half  an  hour  or  longer, 
so  that  the  separation  may  be  perfect  throughout  the  mass 
If  leys  of  coction cannot  be  had,  dissolve  from  50  to 
60  lbs.  of  salt  in  about  75  gallons  of  new  ley  at  15°  to 
18°  B.  The  effect  will  be  the  same,  but  the  leys  will  con- 
tain an  excess  of  salt.  The  employment  of  the  former  is 
to  be  preferred  whenever  it  is  possible  to  obtain  them ; 
75  gallons  of  such  ley  at  20°  to  25°  B.,  or  the  same  quan- 
tity of  new  ley,  after  the  addition  of  salt,  are  sufficient  to 

*  **  Leys  of  coction,"  or,  as  we  sliould  call  them, salted  leys,"  are 
passed  through  the  residuum  of  soda  and  lime  left  in  the  ley  vats,  which 
separates  any  fatty  matter  they  contain,  and  renders  them  clear.  The 
leys  are  passed  repeatedly  through  filters  which  are  richer  in  soda,  and 
thus  acquire  additional  strength. 
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effect  the  separation.  After  repose  for  five  or  six  hours, 
the  ley  is  drawn  off« 

Boiling. — The  ley  being  drawn  off,  pour  into  the  kettle 
75  gallons  of  new  caustic  ley  at  24""  or  25^"  B.  and  apply 
heat.  When  the  boiling  begins,  considerable  foaming 
appears  upon  the  surface  of  the  soap,  which  disperses  only 
when  the  soap  is  entirely  boiled.  If  after  five  or  six 
hours'  continuous  boiling  the  ley  is  still  caustic,  it  must  be 
kept  up  until  all  the  foam  disappears.  If,  on  the  other 
hand,  the  ley  has  lost  all  its  causticity,  75  gallons  of  new 
ley  at  30°  B.  are  to  be  added,  and  the  boil  kept  up  for  four 
or  five  hours  longer. 

The  operation  being  finished,  the  soap  is  in  the  form  of 
very  hard  white  grains,  which,  when  pressed  between  the 
fingers,  are  reduced  to  scales.  The  steam  is  now  to  be 
turned  off,  and  the  mass  allowed  to  rest  for  four  or  five 
hours,  after  which  the  ley  is  drawn  off,  the  quantity  of 
which  will  be  about  50  or  60  gallons,  and  of  a  strength 
equal  to  27°  or  28°  B. 

Fitting  is  effected  by  running  into  the  pan  58  gallons  of 
water,  and  heating  to  the  boiling-point,  with  constant 
stirring.  When  the  grains  of  soap  are  well  melted,  and 
have  the  appearance  of  flat  particles  separated  from  the  ley, 
the  operation  is  finished.  It  is  known  that  the  soap  is 
separated  from  the  ley  when  by  taking  it  up  with  the 
shovel  the  ley  runs  off  in  a  colourless  stream.  The  steam 
is  now  turned  off,  or  the  fire  drawn,  and  the  pan  is  well 
covered,  after  which  the  whole  is  allowed  to  rest  for  seven 
or  eight  hours.  At  the  end  of  this  period  the  pan  is 
uncovered,  and  the  ley  drawn  off.  The  soap  is  then  ready 
to  receive  its  admixture  of  resinous  soap,  which  is  prepared 
as  follows  : — 

Preparation  of  Besin  Soap. — Put  into  a  pan,  capable  of 
holding  about  375  gallons,  75  gallons  of  fresh  soda  ley  at 
30^  B.  Apply  gentle  heat,  and  when  the  ley  begins  to 
boil  throw  in,  every  five  or  six  minutes  (about  15  to 
20  lbs.  at  a  time),  1,200  lbs.  of  resin,  previously  reduced 
to  a  fine  powder  and  passed  through  a  coarse  sieve.  The 
mixtur©  must  be  well  stirred  during  the  whole  tim.e  to 
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prevent  tlie  resin  from  cloggmg  and  adhering  to  the 
sides  of  the  pan.  It  is  important  to  moderate  the  heat,  as 
the  resin  soap  has  a  great  tendency  to  expand,  and  an 
excess  of  heat  would  cause  it  to  boil  over.  The  heat, 
however,  must  be  kept  up  to  near  the  boiling-point,  other- 
wise the  mass  will  become  thick  and  of  a  very  dark  colour. 
When  kept  at  near  the  boiling-point  it  is  always  perfectly 
clear,  and  its  colour  of  a  reddish-yellow. 

If  during  the  boiling  the  resin  soap  rises  and  threatens 
to  overflow,  the  heat  must  be  checked,  and  a  few  pails  of 
cold  water  thrown  into  the  pan,  which  at  once  has  the 
desired  effect.  It  is  absolutely  necessary  to  stir  the  mass 
continually,  otherwise  the  resin  will  agglomerate  in  masses 
and  thus  prevent  the  ley  from  acting  freely  upon  it.  The 
saponification  of  1,200  lbs.  of  resin  occupies  about  two 
hours,  and  the  resulting  compound  is  perfectly  fluid,  and 
free  from  solid  particles.  The  soap  being  now  ready,  it  is 
introduced  into  the  tallow  soap,  and  thoroughly  incor- 
porated with  it  by  constant  stirring.  Before  doing  so, 
however,  it  is  necessary  to  pass  the  resin  soap  through  a 
coarse  sieve,  so  as  to  free  it  from  pieces  of  straw,  wood, 
and  other  like  impurities  with  which  it  is  frequently 
contaminated. 

It  is  considered  a  bad  plan  to  keep  powdered  resin  in 
barrels,  especially  in  a  warm  situation,  since  it  is  liable  to 
agglutinate  and  form  a  more  or  less  compact  mass.  It  is 
better  to  have  the  resin  reduced  to  a  powder  only  a  short 
time  before  using  it. 

After  being  well  mixed  and  run  into  frames  it  is  some- 
times the  practice  to  crutch each  frame  until  a  pellicle 
(or  skin)  forms  on  the  surface,  after  which  the  soap  is  left 
to  cool.  Soap  thus  made  is  said  to  be  firm  and  slightly 
alkaline,  producing  a  good  lather  even  in  sea-water.  The 
produce,  from  the  proportions  of  materials  given,  should 
be  2,250  lbs.  of  good  soap.  The  colour,  however,  is  of  a 
very  dark-brown  yellow,  and,  by  modifying  the  process,  a 
lighter^coloured  soap  is  obtained,  but  the  produce  is  less. 
The  second  procesa  is  as  follows  :™ 

Put  into  the  pan  250  gallons  of  §oda  Itj  at  8^  or  10°  B. 
F 
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Apply  heat  as  usual,  and,  when  the  ley  is  warm,  add 
1,000  lbs.  of  white  tallow.  Boil  gently  for  five  or  six 
hours,  with  occasional  stirring.  When  perfect  combi- 
nation is  effected,  and  a  homogeneous  paste  formed, 
add  50  gallons  of  ley  at  15"^  B.,  and  boil  to  secure  the 
thickening  of  the  paste.  Now  finish  the  saponification 
with  30  or  40  gallons  of  ley  at  20°  B.,  and  stir  well  for 
half  an  hour.  Turn  off  the  steam  and  separate  the  soap 
with  leys  of  coction  (old  leys)  at  20°  to  25°  B.  in  the  same 
way  as  before. 

After  a  few  hours'  rest  draw  off  the  ley  and  continue 
the  boiling  with  175  to  200  gallons  of  soda  ley  at  25°  B. 
If,  after  boiling  for  eight  or  ten  hours,  the  ley  is  still 
caustic,  and  the  soap  forms  thin  hard  scales  when  pressed 
between  the  fingers,  from  600  to  800  lbs.  of  yellow  resin 
must  be  added,  which  gives  the  soap  a  fine  yellow  colour, 
and  the  grain  of  the  soap  is  more  homogeneous.  The 
boiling  must  be  continued,  and  75  to  100  gallons  of  ley 
at  25°  to  28°  added,  which  will  complete  the  saponification 
of  the  resin.  After  four  or  five  hours'  boiling  the  ley 
should  still  be  caustic,  when  it  is  known  that  the  soap  is 
finished.  A  small  sample,  dropped  upon  a  cold  surface, 
should  set  hard  and  firm  in  a  few  minutes.  After  the 
usual  repose  the  ley  is  run  off. 

Now  run  into  the  pan  from  100  to  125  gallons  of  ley  at 
4°,  and  again  boil,  with  constant  stirring,  until  the  mix- 
ture becomes  liquefied.  When  all  the  grains  are  melted, 
forming  a  nearly  homogeneous  paste,  from  which  the  ley, 
however,  separates,  the  operation  is  finished ;  if  the  ley 
does  not  separate,  an  addition  of  clear  old  leys  must  be 
made  to  aid  the  separation.  The  steam  is  now  to  be 
turned  off  and  the  lid  of  the  pan  lowered  upon  it.  After 
a  repose  of  twenty-four  hours  the  leys,  together  with  all 
impurities,  will  have  subsided,  leaving  the  pure,  finished 
soap  above,  which  may  then  be  cleansed — that  is,  put  into 
the  frames — in  the  usual  way.  When  all  the  soap  is  in 
the  frames  it  is  to  be  stirred  until  cool,  and  if  it  be  desired 
to  give  the  soap  a  slight  perfume,  an  ounce  of  anise  oil  for 
every  100  lbs.  of  soap  may  be  crutch ed  in.    To  impart  to 
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the  soap  an  agreeable  odour,  sometimes  15  per  cent,  of 
bleached  palm-oil  is  combined  with  the  tallow,  and  the 
whole  saponified  together.  This  improves  the  soap  by 
making  it  lighter  in  colour. 

Dunn's  Process. — This  is  recommended  by  the  inventor 
to  be  performed  by  steam  heat,  thus  conducted :— Into 
each  of  the  ordinary  soap-pans  a  circular  coil  of  IJ-inch 
piping,  perforated  with  holes,  is  fixed  in  the  well  of  the 
pan,  just  far  enough  from  the  bottom  to  allow  the  free 
movement  of  the  stirrer  beneath  it  when  it  becomes  neces- 
sary to  stir  the  contents  below.  The  circular  coil  of  pipe 
is  supplied  with  atmospheric  air  from  a  cylinder  blast  or 
other  suitable  forcing  apparatus,  the  circular  coil  being 
connected  with  such  forcing  apparatus  by  means  of  a  pipe 
attached  thereto,  and  rising  up  to  the  top  of  the  pan, 
where  it  is  furnished  with  a  stop-cock  and  union-joint  for 
the  purpose  of  connecting  the  parts  of  the  pipe  within 
and  without  the  soap-pan.  For  a  clean  yellow  soap,  put 
into  the  pan  90  gallons  of  leys  of  the  specific  gravity 
1*14  made  from  strong  soda  ash.  The  fire  being  kindled, 
the  pan  is  charged,  in  the  usual  way,  with,  say,  2,050  lbs. 
of  grease,  and  as  soon  as  the  ley  is  hot  and  on  the  boil,  or 
nearly  so,  the  blast  is  set  in  action,  while  a  good  brisk  fire 
is  kept  up,  so  as  to  bring  the  materials  as  near  boiling  as 
possible.  When  the  leys  are  exhausted  more  ley  is 
gradually  added  until  the  grease,  oil,  or  fatty  matter  is 
killed.*'  Then  add  550  lbs.  of  fresh  resin,  a  pailful  at 
a  time,  with  more  ley  occasionally,  until  300  gallons  of 
the  above  strength  have  been  used,  keeping  the  blast  in 
action  the  whole  time  if  the  fires  draw  well,  but  if  not,  it 
is  advisable  to  stop  the  blast  for  a  short  time,  before  adding 
the  resin,  to  allow  the  contents  of  the  pan  to  approach, 
ebullition.  When  the  whole  of  the  resin  is  melted  and 
completely  mixed  with  the  soapy  mass,  and  the  strength 
of  the  leys  taken  up,  stop  the  blast,  and  give  a  brisk  boil- 
ing to  the  contents  of  the  pan,  and  then  let  it  rest,  so  that 
the  spent  leys  may  separate  and  settle.  The  le3^s  being 
now  drawn  off,  the  soap  is  then  brought  to  strength  on 
fresh  leys  as  in  the  ordinary  process  of  soap-boiling. 
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During  the  operation  of  the  blast  the  soap  must  be 
kept  in  what  is  technically  termed  an  open  or  grained 
state/'  and  for  this  purpose  salt  or  brine  is  to  be  added 
when  necessary.  Experience  proves  that  it  is  better  not 
to  make  a  change  of  ley  during  the  operation  of  the  blast 
where  the  ley  of  the  strength  before  mentioned  is  used, 
but  if  a  weaker  ley  is  employed,  one  or  more  changes  may 
be  made,  as  is  well  understood.  It  is  found  desirable  that 
the  soap  should  be  kept  at  what  is  called  a  weak  state 
during  the  movement  of  the  streams  of  air  through  the 
materials,  otherwise  the  soap  is  apt  to  swell  up  from  the 
air  hanging  in  the  grain,  and  this  is  found  troublesome  to 
get  rid  of,  requiring  long  boiling.  If  dark-coloured 
materials  are  used,  it  is  well  to  keep  the  blast  in  operation 
three  or  four  hours  after  the  resin  is  melted,  provided  the 
soapy  mass  is  kept  weak  and  open- grained.  When  a 
charge  is  to  be  worked  upon  the  nigre,  such  nigre  should 
be  grained,  and  the  spent  ley  pumped  or  drawn  off  as 
usual,  and  the  fresh  charge  added  in  the  manner  before 
mentioned,  using  less  ley  in  proportion  to  the  quantity 
and  strength  of  the  nigre,  taking  care  not  to  turn  on  the 
blast  until  there  is  sufficient  grease  present  to  make  the 
nigre  weak. 

Meinicke's  Process  requires  that  the  soap-pan  should 
be  furnished  with  a  still-head  and  cooling- worm,  since  the 
resin  is  added  in  the  form  of  white  turpentine,  which, 
during  the  boiling,  gives  off  its  volatile  oil  as  a  distillate, 
which  is  condensed  and  saved  as  a  by-product,  and  thus 
decreases  the  cost  of  the  soap.  1,000  lbs.  of  white  tur- 
pentine are  melted  in  the  pan  by  steam  heat  with  800  lbs. 
of  tallow  or  inferior  fat,  and  when  the  mixture  reaches 
108^  Fahr.  it  must  gradually  receive,  with  constant 
stirring,  800  lbs.  of  caustic  soda  ley  containing  30  per 
cent,  of  dry  soda.  The  union  of  the  materials  is  very 
prompt  at  the  above  temperature,  the  acids  of  the  resin 
and  grease  being  completely  neutralised  and  converted 
into  liquid  melted  soap.  The  essential  oil  of  turpentine 
is  set  free  at  the  same  time,  and  in  order  to  promote  its 
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vaporisation  salt  brine  is  added.*  The  head  being  care- 
fully luted  upon  the  pan  and  adjusted  to  the  worm,  and 
the  mixture  brought  to  a  boil,  the  steam  and  vapour  of 
the  spirit  become  united  and  pass  over  into  the  worm,  and 
are  condensed.  When  all  the  essential  oil  is  distilled 
over,  the  remaining  soap  is  finished  in  the  usual  way. 

Practice  shows  that  the  greatest  excellence  in  resin  soap 
is  not  obtained  by  adding  the  resin  directly  to  the  oil  or 
paste.  The  best  plan  is  to  make  the  grease  and  resin 
soaps  separately  and  then  to  mix  them  in  proper  propor- 
tions. The  resin  soap  is  first  prepared  by  stirring  80  lbs. 
of  powdered  resin,  a  little  at  a  time,  into  100  lbs.  of  soda 
ley  at  25°  B.,  and  boiling  into  a  perfect  solution.  The 
acid  properties  of  resin  render  the  combination  easy  and 
prompt,  even  when  the  ley  is  made  from  a  carbonated 
alkali.  The  resino-alkaline  solution  is  then  to  be  well 
stirred  into  the  finished  paste,  made  from  tallow,  while  it 
is  still  in  the  pan  ;  but  its  temperature  should  not  be  above 
135"^  to  140°  Fahr.,  otherwise  perfect  homogeneity  of  the 
mixture  cannot  be  obtained.  In  this  way  15  per  cent,  of 
resin  may  be  introduced  without  materially  darkening  the 
colour  of  the  tallow  soap.  Moreover,  the  quality  of  the 
product  is  good.  Sometimes  several  per  cent,  of  starch 
or  bran  are  used  to  assist  the  combination  of  the  two 
soaps.  When  the  soap  materials  are  worked  by  fire 
instead  of  steam  the  boiling  should  be  continued  gently 
until  the  paste  is  uniform  throughout,  and  then  the  salt  is 
to  be  added. 

Yellow,  or  resin  soap,  may  be  prepared  from  curd  soap 
by  adding  to  it  about  25  per  cent,  of  resin,  and  then 
adding  from  2  to  4  per  cent,  of  carbonate  of  soda,  and  1 
or  more  per  cent,  of  alum  or  sulphate  of  alumina,  the 
whole  being  boiled  with  water  until  a  perfect  combination 
takes  place.  To  prevent  the  resin  from  becoming  preci- 
pitated, about  2  per  cent,  of  dilute  sulphuric  acid  (1  part 
acid  to  9  parts  water)  are  stirred  into  the  mixture. 

*  It  is  well  known  that  the  addition  of  salt  to  water  enables  that  liquid 
to  attain  a  higher  temperatare  than  212°  F.,  the  boiling-point  of  water. 
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According  to  Richardson  and  Watt  it  is  better  to 
saponify  the  resin  and  tallow  separately,  and  to  mix  the 
two  soaps  in  the  pan,  and  then  to  boil  until  a  perfect 
union  takes  place.  Salt  is  then  added,  and  the  soap 
finished  in  the  ordinary  way. 

The  usual  proportions  of  palm-oil  and  resin  are  o\ 
parts  of  the  former  to  1  part  of  the  latter. 


CHAPTER  VII. 


MANUFACTURE  OF  HARD  SOAPS— {continued;). 

Treatment  of  the  "Nigers." — Anderson's  Process. — Cocoa-nut  Oil  Soaps. 
Sturtevant's  Process. — French  Cocoa-nut  Oil  Soaps. 

Treatment  of  Niger s. — In  the  manufacture  of  yellow  or 
resin  soaps,  the  materials,  or  "  goods,^''  are  boiled  over 
successive  portions  of  caustic  soda  ley,  of  various  degrees 
of  strength,  or  density,  as  before  explained,  until  the  last 
leys  still  retain  their  causticity  after  continued  boiling 
with  the  fatty  matters.  After  a  few  hours'  repose  the  ley? 
are  drawn  off,  and  the  process  of  fitting ''  commenced. 
To  accomplish  this,  the  paste  is  brought  into  a  thin  con- 
dition, by  adding  either  very  weak  leys  or  water,  and  the 
boiling  resumed,  until  the  mass  assumes  the  form  of  an 
emulsion.  The  heat  is  then  checked,  and  the  soap 
allowed  to  rest  for  two  or  three  days,  when  a  dark- 
coloured  substance  subsides,  which  is  called  niger  or  nigre. 
The  finished  soap  is  then  cleansed  "  by  pumping  it  ofl 
from  the  niger  into  the  frames,  great  care  being  taken  that 
none  of  the  dark-coloured  material  is  allowed  to  be  drawn 
off  with  it. 

The  niger  is  usually  either  worked  up  in  subsequent 
boils  of  soap  or  converted  into  an  inferior  quality  of 
yellow  soap,  according  to  the  requirements  of  the  soap- 
maker.  The  utilisation  of  the  niger,  however,  has 
frequently  proved  a  source  of  trouble  to  the  soap-maker, 
especially  when  employing  large  quantities  of  dark- 
coloured  resin.  Mr.  Anderson,  a  well-known  London 
soap-maker,  turned  his  attention  to  this  subject  many 
years  ago,  and  subsequently  obtained  a  patent,  from 
which  we  extract  the  following  : — 
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Anderson's  Process. — I  find  that  when  curd  soap  is 
boiled  to  strength  and  subjected  to  a  fitting  process,  some- 
what similar  to  the  fitting  process  used  in  making  yellow 
soap,  there  separates  from  it  a  peculiar  substance  analo- 
gous to  the  niger  of  yellow  soap,  and  that  by  removing 
this  niger  and  boiling  the  remainder  of  the  goods  into 
curd  soap,  I  obtain  a  curd  soap  of  better  quality  than  the 
original  charge  of  goods  would  yield  without  this  opera- 
tion. I  also  find  the  niger,  which  I  remove,  eminently 
adapted  for  making  mottled  soap,  to  which  purpose  I 
apply  it  accordingly. 

In  carrying  out  my  process,  I  proceed  in  all  respects 
in  the  manner  practised  commonly  by  soap-makers  up 
to  a  certain  point ;  that  is,  I  place  in  the  copper  the 
ordinary  materials  for  making  curd  soap,  with  the  or- 
dinary leys,  and  boil  them  together  until  the  goods  are  to 
*  strength,'  and  '  ribbon  out '  well  on  the  finger ;  but  at 
this  stage,  instead  of  boiling  out  the  head  and  finishing 
as  heretofore  practised,  I  commence  the  performance  of 
my  process.  I  pump  out  the  strong  ley,  on  which  the 
goods  have  been  boiled,  and  treat  the  goods  with  successive 
portions  of  weak  ley  or  water,  and  boil  them  together 
until  they  assume  the  appearance  of  a  fitting  yellow 
copper.  This  condition  being  arrived  at,  I  stop  the 
operation,  and  allow  time  for  the  niger  to  deposit,  which 
may  require  from  twenty-four  to  thirty-six  hours.  I  now 
proceed  to  separate  the  niger,  which  I  either  pump  out 
from  under  the  purified  goods  to  an  adjacent  copper,  or  I 
remove  the  purified  goods  from  above  the  niger  to  an 
adjacent  copper,  as  I  find  most  convenient ;  but  in  either 
case,  the  goods  being  thus  deprived  of  the  niger,  I  add  to 
them  the  proper  finishing  ley  for  curd  soap,  and  boil  to  a 
suitable  curd,  or  until  the  soap  is  found  to  be  in  a  condi- 
tion for  cleansing  into  the  frames. 

**When  I  operate  upon  a  charge  of  very  impure 
materials,  or  when  from  any  circumstance  I  consider  it 
an  advantage,  I  repeat  the  purifying  or  fitting  process 
one  or  more  times,  in  which  case,  after  separating  the 
Biger,  as  before,  I  add  to  the  residual  partially  purified 
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goods  a  ley  of  moderate  strength  only  (instead  of  the 
finishing  ley  for  curd  soap)  and  boil,  taking  care  that  no 
*  head  '  is  formed.  I  then  pump  out  this  ley,  and  again 
treat  the  goods  with  weak  ley  or  water  until  sufficiently 
diluted,  so  as  to  perform  the  fitting  process,  after  which  I 
allow  time  for  subsidence,  separate  the  niger,  add  the 
finishing  ley,  and  boil  to  a  curd  as  before.'^ 

He  next  describes  his  method  of  treating  the  niger,  and 
the  way  in  which  he  converts  it  into  mottled  soap.  After 
separating  the  purified  soap  from  the  niger,  as  before,  he 
adds  to  the  latter  the  ordinary  ley  used  for  finishing 
mottled  soap,  and  boils  until  the  soap  is  fit  for  cleansing, 
or  framing.  The  quantity  of  niger  obtained  from  one 
boil,  however,  is  not  sufficient  to  make  a  boil  by  itself; 
therefore  Mr.  Anderson  takes  .  the  niger  resulting  from 
four,  six,  or  more  boils  of  soap,  and  finishes  them  in  one 
operation,  as  above.  Sometimes  he  adds  to  the  nigers  a 
certain  quantity  of  tallow,  fat,  bone  grease,  melted  "stuff*," 
or  other  suitable  materials,  and  then  proceeds  to  finish  as 
with  an  ordinary  mottled  soap. 

Cocoa-nut  Oil  Soaps. — One  of  the  most  important  addi- 
tions to  the  list  of  fatty  matters  suitable  for  soap-making 
was  the  vegetable  substance  called  cocoa-nut  oil  or  cocoa 
butter,  which,  from  its  extreme  whiteness  and  capability 
of  forming  a  hard  soap,  soon  became  an  acceptable  sub- 
stitute in  some  degree  for  the  more  costly  tallow.  Soap 
made  from  this  oil,  or  vegetable  butter,  is  capable  of  taking 
up  a  larger  percentage  of  water — and  still  form  a  hard 
soap — than  any  other  known  fatty  material.  The  soap 
made  from  it,  moreover,  is  more  soluble  in  saline  or  "  hard 
waters — even  sea-water— and  for  this  reason  it  has  long 
been  made  into  a  soap  called  Marine  Soap,  for  use  on 
board  ship. 

Cocoa-nut  oil,  however,  when  saponified,  has  the  great 
disadvantage  of  imparting  an  exceedingly  disagreeable 
odour  to  the  skin  and  even  to  articles  cleansed  by  its 
agency ;  and  even  when  but  a  small  percentage  of  this 
substance  is  blended  with  other  soap  materials,  its  pecu- 
liarly offensive  odour  will  rest  upon  the  surface  of  the  skin 
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for  many  hours  after  washing  with  it.  Soap  made  from 
this  oil,  therefore,  should  never  be  introduced  into  toilet 
or  fancy  soaps,  even  in  small  quantity,  except  for  the  very 
low-priced  qualities. 

Cocoa-nut  oil  does  not  readily  saponify  with  caustic  soda 
leys,  when  by  itself,  but  when  added  to  tallow,  or  palm-oil, 
it  does  so  without  difficulty.  When  saponified  by  itself 
it  forms  a  soap  of  almost  unusable  hardness,  and  for  this 
reason,  besides  its  objectionable  odour,  it  is  always  asso- 
ciated with  other  fatty  materials  when  employed  in  the 
manufacture  of  soap. 

Sturtevant's  Process, — One  of  the  earliest  processes 
for  making  soap  with  cocoa-nut  oil  as  an  ingredient  was 
patented  by  Sturtevant,  in  1841.  It  consists  in  first  steam- 
ing the  oil  in  a  wooden  vat,  and  adding  to  it  6  lbs.  of 
sulphuric  and  12  lbs.  of  hydrochloric  acid  to  each  ton  of 
oil,  to  remove  as  far  as  practicable  its  objectionable  odour. 
After  allowing  the  oil  to  rest  for  a  while,  it  is  drawn  ofl", 
and  is  then  ready  for  the  soap-pan. 

To  make  a  White  Cocoa-oil  Soap. — The  materials  are 
taken  in  the  following  proportions  :  2,072  lbs.  of  cocoa-nut 
oil,  either  as  it  is  imported  or  refined  as  above;  168  lbs. 
of  olive  or  other  sweet  oil,  or  tallow ;  325  gallons  of  soda 
ley  at  24°  B.,  and  60  gallons  of  potash  ley  at  20°  B.  The 
cocoa-nut  oil,  tallow,  or  oil,  as  the  case  may  be,  are  first 
put  into  the  pan,  and  heat  applied.  About  10  gallons  of 
the  soda  ley  is  then  added,  and  when  the  whole  materials 
are  united,  the  same  quantity  of  soda  ley  is  added  from 
time  to  time,  with  continued  boiling,  care  being  taken  that 
each  portion  of  ley  is  well  combined  with  the  fatty  matters 
before  the  next  is  applied .  As  soon  as  the  whole  of  the  soda 
ley  has  been  used,  the  boiling  is  kept  up  for  about  half  an 
hour.  The  potash  ley  is  then  added,  gradually,  as  before, 
and  when  the  whole  quantity  has  been  used,  the  boiling 
is  kept  up  for  about  fifteen  minutes,  after  which  about 
84  lbs.  of  common  salt  are  sprinkled  slowly  over  the  mass, 
this  operation  occupying  about  a  quarter  of  an  hoar. 
The  boiliijg  is  then  continued  for  about  half  an  hour,  after 
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whicli  the  steam  is  turned  off,  or  the  fire  drawii^  as  the 
case  may  be. 

When  the  manufacture  of  the  soap  is  complete,  it  has 
the  consistence  and  tenacity,  or  closeness of  melted 
glue.  It  is  now  allowed  to  cool  down,  and  is  afterwards 
cleansed  or  framed  in  the  usual  way.  The  potash  ley  is  em- 
ployed with  the  soda  ley  only  for  the  finer  qualities  of  soap. 

To  make  Yellow  Soap  with  Cocoa- oily  by  the  above 
process,  these  proportions  are  given :  1,072  lbs.  of  cocoa- 
nut  oil;  112  lbs.  of  raw  palm-oil;  336  lbs.  of  bleached 
palm-oil;  448  lbs.  of  tallow;  224  lbs.  of  resin;  112  Ib.^. 
of  common  salt,  and  450  gallons  of  soda  ley  at  28°  B. 
All  the  fatty  matters  and  the  resin  are  first  put  into  the 
copper,  heat  applied  as  usual,  and  the  whole  operation 
conducted  in  the  same  way  as  already  described. 

There  have  been  numerous  modifications  of  Sturtevant's 
process  for  manufacturing  soaps  with  cocoa-nut  oil  as  an 
ingredient ;  and,  indeed,  this  useful  vegetable  product  is 
very  extensively  used  by  most  soap-makers  both  at  home 
and  abroad,  but  more  especially  in  this  country,  where  it 
is  employed  in  enormous  quantities.  As  we  have  said, 
however,  cocoa-nut  oil,  unless  blended  with  some  other 
fatty  material,  does  not  make  a  good  soap.  Tallow  or 
palm-oil,  therefore,  are  employed,  in  variable  proportions, 
in  combination  with  it,  in  the  manufacture  of  certain 
soaps,  and  it  is  also  the  practice  to  use  potash  as  well  as 
soda  leys  in  making  soaps  containing  cocoa-nut  oil.  Soap 
made  from  this  oil  being  soluble  in  weak  leys  and  saline 
solutions,  requires  a  much  larger  proportion  of  salt  in  the 
process  of  separation. 

The  proportions  of  tallow  or  palm-oil  which  may  be 
successfully  employed  with  cocoa-nut  oil  for  a  genuine — 
that  is,  not  a  reduced,  or  ^'  liquored  soap — should  be 
60  parts  cocoa-nut  oil  and  40  parts  tallow ;  or  equal  parts 
palm  and  cocoa-nut  oils.  For  the  latter  combination,  an 
equal  volume  of  caustic  soda  ley  at  27°  B.  and  a  third  of 
a  volume  of  caustic  potash  ley  at  10°  B.  are  used  with  the 
boiling  until  perfect  combination  takes  place.    A  small 


76 


THE  ART  OF  SOAP-MAKING. 


quantity  of  very  weak  ley  is  then  added,  the  temperature 
of  the  mass  not  being  allowed  to  exceed  from  180°  to 
190'^  Fahr.  The  boiling  should  be  continued  for  about 
two  hours,  at  the  end  of  which  time  the  ley  will  have 
become  exhausted.  A  little  weak  ley  is  then  added,  and 
salt  thrown  in,  with  stirring,  until  a  sample,  allowed  to 
cool,  appears  clean,  dry,  and  free  from  greasiness.  If  it 
does  not  possess  these  characteristics,  and  there  is  no 
evidence  of  causticity,  a  further  dose  of  ley  must  be  added, 
and  if  necessary  more  salt. 

If  too  much  heat  be  applied,  the  soap  will  become  too 
thin,  causing  a  separation  of  the  tallow  or  palm-oil  from 
the  cocoa  soap,  and  the  same  objectionable  result  will  be 
obtained  if  there  be  an  excess  of  salt  or  ley.  In  the  latter 
case,  the  steam  is  turned  off,  and  a  little  fresh  cocoa-nut 
oil  must  be  added,  with  constant  stirring,  until  the  proper 
condition  is  obtained.  The  heat  is  to  be  kept  up  for  five 
or  six  hours,  with  frequent  stirring,  so  that  a  perfect  and 
uniform  combination  may  take  place.  When  the  opera- 
tion is  finished,  the  soap  is  allowed  to  rest  until  the  fol- 
lowing day,  when  the  pan  is  to  be  again  heated,  whereby 
the  union  of  the  alkali  and  fatty  matters  becomes  more 
perfect,  and  the  soap  turns  out  harder  and  better  than  if 
framed  at  once  on  the  completion  of  the  boiling.  It  is 
also  considered  advisable  to  allow  the  soap  to  cool  in  the 
pan  until  it  indicates  a  temperature  of  155°  Fahr.  before 
removing  it  to  the  frames,  and  to  well  crutch  it,  when  in 
the  frames,  until  it  begins  to  stiffen^  whereby  a  more 
homogeneous  condition  of  the  soap  is  secured.  The 
crutching,  however,  must  not  be  applied  when  the  soap 
has  cooled  down  to  130°  Fahr.,  or  it  will  separate  from 
the  ley. 

If,  after  allowing  the  soap  to  repose  in  the  pan  during 
the  night,  it  should  be  wanting  in  strength,  a  little  more 
ley  must  be  added,  until  it  tastes  slightly  caustic.  Should 
this  not  be  effectual,  warm  strong  brine  must  be  gradually 
added,  and  well  stirred  in  until  the  desired  result  is 
obtained. 

Soap  containing  a  large  percentage  of  cocoa-nut  oil  is 
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capable  of  holding  m  its  constitation  a  very  considerable 
quantity  of  water,  and  yet  form  a  hard  soap  ;  indeed,  in 
some  soaps  we  have  seen,  water  has  been  not  only  the 
chief  ingredient,  but  almost  the  only  one  ! 

French.  Cocoa-nut  Oil  Soaps. — In  France  they  make 
white  and  tinted  soaps  from  cocoa-nut  oil ;  and  since  their 
method  of  manufacture  somewhat  differs  from  that  adopted 
in  this  country,  the  following  process,  given  by  Dassauce, 
will  be  read  with  interest. 

White  and  Rose  Soaps, — For  these  soaps  the  oil  must 
be  very  white  and  concrete ;  that  of  Cochin  is  the  best 
and  the  most  highly  esteemed.  Suppose  that  a  soap  is  to 
be  prepared  yielding  500  to  600  per  cent.,  introduce  200ibs. 
of  oil  into  a  sheet- iron  kettle  (pan)  of  a  capacity  of  from 
375  to  400  gallons.  Melt  the  oil  by  a  gentle  heat,  and  as 
soon  as  melted  pour  in  it  50  gallons  of  new  ley  of  soda 
ash  at  15°,  and  boil  the  mixture,  adding  from  time  to  time 
small  portions  of  ley  at  IS""  to  20°,  until  the  paste  has 
acquired  a  caustic  taste.  When  in  this  state  it  is  a  sign 
that  it  is  entirely  saturated.  The  first  operation  lasts 
four  hours. 

To  harden  the  soap  and  make  it  produce  the  quantity 
named  above,  add  to  it  salt  water  (brine)  at  18°  to  20°  in 
the  proportion  of  5  gallons  every  fifteen  minutes,  and  at 
the  same  time  continuing  the  ebullition.  It  is  in  this 
second  stage  of  the  operation  that  the  degree  of  coction 
(boiling)  of  the  soap  must  be  ascertained,  and  for  this 
purpose  a  certain  quantity  is  taken  from  time  to  time  and 
allowed  to  cool  on  a  dish.  When  the  sample  becomes 
solid  by  cooling,  the  operation  is  finished.  Generally  the 
quantity  of  salt-water  used  is  about  the  same  as  that  of 
the  ley,  and  at  about  the  same  degree.  For  the  above 
proportions  the  operation  lasts  about  seven  or  eight  hours, 
during  which  the  mixture  is  constantly  kept  in  a  state  of 
ebullition.  When  the  operation  is  finished  the  steam  is 
turned  off,  and  the  soap,  before  being  run  into  the  frames, 
is  suffered  to  cool  and  rest  for  twelve  or  fifteen  hours. 

"If the  soap  is  to  be  rose,  it  is  coloured  as  soon  as  run 
into  the  frames^  and  while  yet  fluid,  with  4  lbs.  or  6  lbs,  of 
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vermilion,  wliicli  is  well  distributed  in  the  mass  by  stirring. 
To  have  an  uniform  colour  it  is  important  that  the  paste 
should  be  very  fluid,  for  if  too  cold,  a  part  would  remain 
white.'' 

We  shall  have  again  to  refer  to  the  subject  of  cocoa- 
nut  oil  soaps  when  treating  of  reduced  or  cheapened  soaps, 
which  form  an  important  branch  of  the  soap-making 
industry,  especially  in  the  northern  parts  of  England. 


CHAPTER  VIII. 


MAKING  SOAP  BY  TRE  COLD  PRO  CUSS. 

Hawes's  System. — Making  small  Quantities  of  Soap  — To  prepare  a  White 
Soap. — Lard  Soap  by  the  Cold  Process. 

It  had  long  been  the  desire  of  soap-makers  to  possess 
some  process  of  saponification  less  tedious  and  costly  than 
the  ordinary  systems  of  soap-boiling.  It  was  well  known 
that  caustic  alkalies  would  convert  into  saponaceous  matter 
fats  and  oils,  without  the  application  of  heat,  and  it  was 
also  well  known  that  during  the  process  of  saponification 
by  the  ordinary  system  of  boiling  over  caustic  leys,  a  con- 
siderable amount  of  glycerine  was  set  free,  and  which, 
being  a  substance  soluble  in  water,  passed  away  with  the 
spent  or  waste  leys,  causing  a  direct  and  positive  loss  in 
the  manufacture. 

Hawes's  System. — One  of  the  most  ingenious  practical 
attempts  to  modify  the  ordinary  system  of  soap-making 
was  that  devised  by  Mr.  William  Hawes,  a  gentleman 
who  had  long  been  connected  with  the  soap  trade,  and  was 
indeed  a  member  of  one  of  the  largest  and  most  enter- 
prising firms  in  London.  The  process  is  well  known  as 
the  COLD  PROCESS,  and  is  thus  described  by  the  inventor  : — 
"  I  take  any  given  quantity  of  tallow,  say  2 J  tons,  and 
having  melted  it,  keeping  the  temperature  as  low  as  pos- 
sible, I  mix  it  with  the  quantity  of  alkaline  ley  which  is 
required  to  completely  saturate  the  tallow  and  convert  it 
into  soap;  and  such  mixing  I  perform  by  mechanical 
means,  and  the  apparatus  or  machinery  I  employ  is  here- 
after described.  I  use  the  ordinary  ley  of  soap-boilers, 
preferring  that  made  from  the  strongest  and  purest  alkali. 
The  saponification  of  the  tallow,  or  other  fatty  matter. 
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may  be  ascertained  by  the  absorption  or  combination  of 
the  tallow  or  fatty  matter  with  the  ley,  care  having  been 
taken,  in  the  first  instance,  to  use  a  sufficient  quantity 
thereof,  or  about  20  gallons  of  ley  of  17°  B.  to  every 
100  lbs.  of  tallow.  It  is  necessary  to  'state  that  the  pro- 
portion of  alkali  varies  with  the  different  fats  and  oils. 
The  combination  of  the  fatty  matter  and  ley  may  be 
effected  in  an  ordinary  boiling  caldron,  with  the  addition 
of  a  machine  to  produce  an  intimate  admixture,  and  the 
minute  division  of  the  tallow.    The  whole  apparatus  is 


Fig.  17. 

represented  in  the  drawings  in  Fig.  17.  It  consists  of  an 
upright  shaft,  from  which  arms,  aaaa^  radiate  to  the  sides 
of  the  caldron  b  h.  This  shaft,  either  permanently  or  tem- 
porarily fixed  in  the  copper,  may  be  of  wood  or  iron.  The 
mode  of  fixing  the  apparatus  and  the  materials  used  first 
will  depend  upon  the  nature  of  the  caldron  and  the  con- 
venience of  the  manufacturer.  An  oscillating  motion,  or 
a  rotary  motion,  may  be  given  to  the  shaft  and  connected 
arms  by  any  of  the  ordinary  methods  of  communicating 
mechanical  power ;  or  a  cylinder  may  be  employed  with 
a  shaft  c,  passing  through  it  horigontally,  and  from 
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which  arms,  c  c  c  c,  may  radiate,  when  a  rotary  motion  will 
thoroughly  incorporate  the  fatty  matter  and  the  ley. 

"  The  size  of  the  cylinder,  for  about  2  J  tons  of  tallow, 
will  be  about  6  feet  in  diameter  and  12  feet  in  length. 
It  must  be  provided  with  convenient  doors,  D  d,  for  charg- 
ing and  emptying.  Motion  being  communicated  to  the 
machine,  and  the  caldron  having  been  previously  charged 
with  the  tallow,  the  ley  is  to  be  gradually  added  thereto, 
and  in  a  short  time  every  particle  of  the  fatty  matter  will 
be  brought  into  intimate  contact  with  the  alkaline  ley, 
and  by  such  means  saponification  will  take  place.  The 
stirring  is  continued  for  about  three  hours,  or  until  the 
tallow  appears  completely  saponified,  as  is  indicated  by 
the  mass  thickening,  after  which  it  is  allowed  to  stand  from 
one  to  four  days,  according  to  the  quantity  of  the  paste, 

^*  Should  a  cylinder  be  used,  then  immediately  upon  its 
being  charged  with  tallow,  at  a  temperature  just  high 
enough  to  keep  it  fluid,  the  ley  is  run  in,  and  motion  com- 
municated to  the  shaft,  and  continued  from  3  to  4  hours, 
or  less  time,  if  the  mass  becomes  thick  sooner.  As  the 
benefit  of  this  process  arises  mainly  from  the  saponification 
of  the  ordinary  materials  in  a  comparatively  cold  state,  it 
is  desirable,  as  soon  as  the  mass  thickens,  and  the  ley  is 
absorbed,  that  the  cylinder  should  be  emptied,  and  the 
contents  turned  into  an  ordinary  caldron,  preparatory  to 
being  finished  and  converted,  into  yellow  soap,  by  the 
addition  of  resin ;  or  into  mottled  soap  or  white  soap,  by 
the  operation  of  finishing  leys,  as  at  present  practised  by 
soap-boilers  generally.  By  this  transfer  from  the  cylinder 
to  the  ordinary  caldron,  time  is  allowed  for  the  combina- 
tion of  the  tallow  a  ad  alkali  to  become  perfect." 

The  adoption  of  the  cold  process  in  this  country  has 
not,  we  believe,  extended  much  beyond  the  limits  of  very 
small  operations,  such  as  toilet- soap  making,  for  example. 
Indeed,  the  difiiculty  of  obtaining  leys  sufiiciently  con- 
centrated, without  evaporation,  would,  to  some  extent, 
stand  in  the  way  of  its  extended  application.  At  the 
present  time,  however,  when  soap-makers  are  supplied 
with  caustic  soda  iu  a  solid  state,  which   renders  it 
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imnecessary  for  them  to  make  their  leys  in  the  ordinary  way, 
it  may  be  advisable,  perhaps,  that  they  should  once  more 
take  the  cold  process  into  consideration.  Although  soaps 
made  by  this  process  retain  more  alkali  than  those  made 
by  the  ordinary  methods  of  boiling,  and  would,  therefore, 
be  less  suitable  for  toilet  purposes,  it  is  certain  that  good 
household,  or  laundry  soaps,  if  carefully  prepared,  could 
be  advantageously  made  by  this  system. 

For  making  small  quantities  of  Soap  by  the  cold  pro- 
cess, the  ley  should  have  a  density  of  about  36^  B.  This 
may  be  obtained  either  by  evaporating  strong  new  caustic 
ley  prepared  in  the  ordinary  way,  or  by  dissolving  com- 
mercial caustic  soda  in  water  until  the  required  strength 
is  reached. 

To  prepare  a  White  Soap. — Put  into  a  pan,  capable  of 
holding  about  100  gallons,  tallow,  lard,  or  bleached  palm- 
oil,  120  lbs. ;  cocoa-nut  oil,  40  lbs. ;  apply  gentle  heat, 
with  occasional  stirring,  until  all  the  fatty  matter  is  melted. 
When  the  liquid  grease  has  attained  the  heat  of 
about  120°  Fahr.,  add,  gradually,  80  lbs.  of  ley  at  36°  B., 
and  stir  well  until  a  complete  union  of  the  fatty  matters 
and  alkali  is  eflected.  The  temperature  of  the  ingredients, 
at  the  time  of  adding  the  alkali,  must  not  be  higher  than 
122°  Fahr,,  otherwise  there  will  be  a  separation  of 
the  ley  from  the  fatty  materials.  If  the  stirring  has  been 
diligently  pursued,  the  saponification  w411  be  complete  in 
about  two  hours,  and  the  soap  is  then  ready  for  the  frame.  If 
it  is  desired  to  perfume  the  soap,  this  should  be  done  while 
it  is  in  the  pan,  and  before  it  has  had  time  to  cool.  It  is 
not  a  good  plan,  when  making  small  quantities  of  soap,  to 
add  the  perfume  after  the  soap  is  in  the  frame,  since  it  is 
then  more  difiicult  to  effect  a  perfect  incorporation,  of  the 
respective  materials. 

When  soap  made  by  the  cold  process  has  been  in  the 
frame  for  about  five  hours,  a  considerable  augmentation  of 
its  temperature  takes  place,  owing  to  the  chemical  reaction 
of  its  constituents,  whereby  a  more  perfect  combination  is 
effected.  In  order  to  favour  this  reaction,  the  frame 
should  be  closely  covered  so  soon  as  it  has  been  filled  with 
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the  soap.  The  quantities  of  materials  given  should  yield 
about  236  lbs.  of  soap  of  a  pure  white,  and,  owing  to  the 
proportion  of  cocoa-nut  oil,  it  lathers  very  freely. 

In  making  coloured  soaps  by  the  cold  process,  it  is 
recommended  to  add  the  colouring  matter  to  the  fatty 
materials  before  the  ley  is  poured  in,  by  which  it  becomes 
more  thoroughly  mixed. 

Lard  Soap  Iby  the  Cold  Process  is  made  by  taking,  say, 
112  lbs.  of  lard,  and  melting  as  before,  at  a  gentle  heat ; 
28  lbs.  of  caustic  soda  ley,  at  36°  B.,  are  then  added 
gradually,  with  constant  stirring,  and  when  these  are  well 
incorporated,  28  lbs.  more  caustic  ley  of  the  same  strength 
are  added,  and  stirred  in  as  before.  The  temperature  of  the 
paste  must  not  be  allowed  to  exceed  149°  Fahr.  When 
a  sample  of  the  soap  is  examined,  it  should  feel  somewhat 
unctuous  when  pressed  between  the  fingers,  but  exhibit  no 
greasiness.  It  is  then  ready  for  the  frame,  and  after 
about  two  days  will  be  sufficiently  cold  for  cutting. 

The  same  process  has  been  applied  to  making  soap  from 
beef  marrow,  oil  of  sweet  almonds,  &c.,  for  toilet  purposes. 
Oleic  acid,  or  red  oil,  has  also  been  employed  in  the  follow- 
ing way : — 1,300  lbs.  of  caustic  soda  ley,  at  18°  B.,  are  run 
into  a  pan,  and  boiled.  Then  1,000  lbs.  of  oleic  acid  are 
added,  gradually,  with  constant  stirring.  The  oil,  being  a 
fatty  acid,  is  quickly  absorbed  by  the  ley,  with  strong 
evidence  of  chemical  action,  and  considerable  foaming, 
which  requires  to  be  subdued  by  continually  breaking  the 
foam  with  a  shovel,  or  other  suitable  implement.  If  the 
paste  has  a  strong  caustic  taste  after  two  or  three  hours' 
rest,  more  oil  must  be  added,  little  by  little ;  or^  on  the 
other  hand,  if  it  has  no  alkaline  taste,  additions  of  ley 
must  be  given,  until  the  soap  is  slightly  alkaline.  After 
reposing  for  about  twenty-four  hours,  the  soap  is  put  into 
frames  in  the  usual  way. 
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OLmC  ACIB.SOAP  FROM  UECOYEREl)  GREASE. 

Oleic  Acid. — Soap  from  Recovered  Grease. — Morfit's  System  of  Soap* 
making. — Oleic  Acid  Soaps. — Kottula's  Soaps. — Instantaneous  Soap. 

Oleic  Acid. — In  the  inanufacture  of  stearin e  for  candles, 
ordinary  tallow  is  boiled  in  wooden  vats  by  high-pressure 
steam,  w^ith  slaked  lime,  for  several  hours,  by  which  a  lime 
soap  is  formed.  This  is  transferred  to  another  vessel  and 
treated  with  dilute  sulphuric  acid,  which,  combining  with 
the  lime,  forms  sulphate  of  lime,  which  deposits,  while  the 
fatty  acids  {stearic  and  oleic)  rise  to  the  surface.  The  mix- 
ture of  fatty  acids,  thus  formed,  is  next  placed  in  vessels 
to  cool,  and  is  afterwards  subjected  to  pressure,  whereby 
the  oleic  acid  separates  and  flows  into  vessels  ready  to 
receive  it.  At  the  extensive  candle  works  of  Price  and 
Company  the  vegetable  fats  are  decomposed  into  their 
constituents,  fatty  acids  and  glycerine,  by  the  action  of 
superheated  steam  alone,  that  is,  without  previous  saponi- 
fication. By  another  process,  palm  and  cocoa-nut  oils  are 
decomposed  by  strong  sulphuric  acid  at  a  temperature  of 
about  850°  Fahr.,  produced  by  superheated  steam,  and  the 
resulting  mass  is  afterwards  distilled  by  the  aid  of  steam 
heated  to  about  550''  Fahr.  This  is  called  sulphuric  acid 
saponification. 

It  will  readily  be  seen,  therefore,  that  as  a  by-product 
of  the  candle  factory,  oleic  acid  must  be  an  abundant  soap- 
making  material,  and  so  indeed  it  is :  and,  theoretically, 
it  should  be  convertible  into  soap  (oleate  of  soda)  by  means 
of  a  carbonated  (not  caustic)  alkali.  Taking  advantage  of 
this  fact,  Mr.  Morfit,  many  }  cars  since,  pursued  a  long 
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series  of  practical  experiments  with  a  view  to  developing 
a  process  by  which  commercial  oleic  acid,  commonly  known 
as  oleiney  hrown  oily  and  red  oil — resulting  from  the  processes 
above  referred  to — could  be  converted  into  soap  without  the 
employment  of  caustic  leys.  The  processes  which  he  subse- 
quently introduced  included  the  manufacture  of  soaps  from 
the  fatty  acids  generally,  including  "  recovered  grease/'  or 
"sudoil." 

Since  the  treatment  of  fatty  acids  with  carbonated  alka- 
lies, instead  of  employing  them  in  the  caustic  state,  as  in 
ordinary  soap-making,  involves  the  escape  of  carbonic  acid, 
and  a  consequent  swelling  up  of  the  materials  when  brought 
in  contact,  even  without  boiling,  ample  room  must  be  left 
in  the  pan  to  allow  for  the  great  increase  in  bulk  which 
occurs  after  repeated  additions  of  alkali. 

Soap  from  Recovered  Grease. — Before  giving  a  brief 
description  of  Mr.  Morfit's  process,  it  may  be  well  to  refer 
to  a  series  of  experiments  conducted  by  the  author  some 
years  ago,  with  the  object  of  converting  recovered  grease 
into  a  marketable  soap.  The  grease  was  first  melted  at  a 
temperature  sufficiently  high  to  liquefy  it,  when  small  doses 
of  a  warm  solution  of  soda  crystals  were  added  from  time 
to  time,  with  constant  stirring,  until  effervescence  no  longer 
occurred  on  the  addition  of  the  soda  solution.  The  fatty 
acids  being  now  neutralised,  the  saponaceous  mass  was  next 
treated  with  a  solution  of  chloride  of  soda ^  with  the  object 
of  lightening  its  colour.  The  powerful  bleaching  proper- 
ties of  this  solution,  which  it  owes  to  the  presence  of 
hypochlorite  of  sodium,  soon  affected  the  colour  of  the 
soap,  rendering  it  many  degrees  paler,  but  some  portion 
of  the  colouring  matter  remained  unacted  upon  by  the 
bleaching  liquor,  which  became  evident  when  the  chloride 
ceased  to  produce  any  further  effect. 

The  soap  was  afterwards  boiled  over  a  strong  salted  ley, 
and  the  resulting  paste  mixed,  in  varying  proportions, 
with  other  soaps ;  but  although  the  chloride  of  soda  had 
diminished  the  peculiar  odour  of  the  grease  to  some  extent, 
it  was  found  that  only  a  small  percentage  of  the  fatty  acid 
soap  could  be  worked  up  with  soaps  of  better  quality,  and 
even  then  a  keen  nose  would  recognise  its  presence.  When 
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perfumed  with  mtro-benzol  or  cassia  its  odour  was  effectu- 
ally disguised,  and  it  could,  therefore,  be  employed  in  modo'- 
rate  proportions  in  some  kinds  of  fancy  soaps.  As  a  rule, 
soap-makers  have  a  great  dislike  to  recovered  grease,  or 
Wakefield  fat,  owing  chiefly  to  its  odour,  but  which,  after  all, 
is  neither  so  disagreeable  nor  so  lasting  on  the  skin  or  linen 
washed  with  it  as  that  imparted  by  cocoa-nut  oil  soaps. 

Morfit's  System  of  Soap-making". — This  has  for  its  object 
the  conversion  of  the  fatty  acids  of  commerce  into  soap  by 
means  of  carbonate  of  soda,  instead  of  employing  caustic 
leys,  whereby  the  inventor  produces  soap  containing  defi* 
nite  proportions  of  fatty  materials,  soda,  and  water,  these 
proportions  being  determined  hefore  the  manufacture  com- 
mences. The  time  occupied  in  making  a  batch  of  soap  is 
stated  to  be  two-and-a-half  hours,  and  in  two  days  after 
the  soap  is  ready  for  cutting.  Thus  four  boils  may  be 
made  in  one  day  in  each  pan,  thereby  rendering  it  un- 
necessary to  keep  large  stocks  of  soap  on  hand. 

Although  soap  made  by  this  system  can  be  "  run,"  that 
is^  cheapened  by  the  addition  of  large  quantities  of  water 
and  other  adulterations,  it  does  not,  in  its  integrity,  con- 
template any  such  degradation.  On  the  contrary,  it  is 
designed  to  furnish  soap  of  the  greatest  possible  excellence 
at  the  lowest  possible  cost,  so  that  the  manufacturer  may 
have  a  creditable  means  of  securing  both  profit  and  success 
against  the  dishonest  competition  of  very  much  inferior 
soaps  as  made  by  the  older  methods.'^ 

The  fat  acids,  being  already  deprived  of  their  glycerine, 
do  not  suffer  loss  in  the  same  way  that  neutral  fats  neces- 
sarily do  in  the  process  of  saponification,  consequently  the 
whole  of  the  material  used,  in  combination  with  specific 
proportions  of  soda  and  water,  are  ultimately  obtained  in 
the  form  of  soap. 

Amongst  the  advantages  which  are  claimed  for  the  oleic 
soaps  is  the  following :  they  ^*  cleanse  better  in  cold  and 
hard  waters  than  the  highest  grade  of  soap  that  can  be 
made  from  neutral  fats.  Indeed,  for  most  purposes,  it  is 
not  necessary  to  use  hot,  or  even  warm  water  to  bring  out 
their  best  effects." 
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The  raw  materials  employed  in  Morfit^s  system  include 
thirty-one  varieties  of  commercial  fat  acids,  but  he  gives 
the  preference  to  oleic  acid  prepared  from  cotton-seed  oil. 

In  carrying  out  his  process  he  employs  superheated 
steam,  at  a  pressure  of  from  50  to  60  lbs.  The  soap-pan 
is  made  of  wrought  iron,  with  steam-jacket,  and  revolving 
stirrer  fixed  in  strong  iron  framework.  The  stirrer  con- 
sists of  a  vertical  wrought-iron  spindle  fitted  with  two 
wings,  or  sets  of  blades,  moving  in  opposite  directions,  by 
which  a  more  rapid  and  complete  incorporation  of  the 
materials  is  efiected.  A  simpler  arrangement,  however,  is 
to  fix  a  series  of  toothed  blades  to  the  sides  of  the  pan,  for 
breaking  the  paste  as  it  is  carried  round  the  mass  by  a 
single  wing.  This  is  the  least  costly  arrangement,  and 
would  be  nearly,  if  not  quite,  as  effectual. 

When  charging  the  pan,  the  proportions  of  raw 
materials  are  either  weighed  or  measured  accurately  ;  but, 
before  putting  them  into  the  pan,  this  is  first  thoroughly 
heated  by  letting  steam,  under  high-pressure,  enter  its 
jacket.  The  charge  of  red  oil  or  fat  acid,  say  1,000 
pounds,  is  then  to  be  run  into  the  pan  through  a  sieve, 
and  the  heat  of  the  steam  raised  by  superheating.  The 
usual  custom,  in  the  absence  of  a  superheater,  is  to  raise 
the  steam  in  the  boiler  to  a  pressure  of  five  to  five  and  a 
half  atmospheres  ;  but  this  latter  should  be  the  extreme. 
When  the  introduction  of  the  superheater  is  employed, 
its  tubes  must  be  kept  at  a  violet  or  bright  violet  redness. 
Care  should  be  observed  also  to  stir  well  for  three  to  five 
minutes  after  drawing  up  the  thermometer,  and  just 
previous  to  adding  the  alkali  liquor,  in  all  those  cases 
where  solid  fat  or  resin  mixture  forms  part  of  the  fat 
stock;  otherwise  the  resulting  soap  paste  will  not  be 
homogeneous  or  handsome.'*  The  alkali  is  not  introduced 
into  the  pan  until  the  materials  have  acquired  the  tem- 
perature of  320°  Fahr.,  the  highest  point  it  must  be  allowed 
to  reach. 

The  alkali  liquor  for  the  above  quantity  of  fat  acid  is 
prepared  by  dissolving  in  boiling  water  190  lbs.  of  soda 
ash  of  52°.    The  quantity  of  water  must  be  in  the  pro- 
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portion  to  form  soda  crystals,  namel}^ — 62 '80  per  cent.,  or, 
say,  1  gallon  of  water  for  every  5  lbs.  of  ash.  This  quan- 
tity of  alkali  forms  a  neutral  soap ;  for  stronger  soaps, 
from  210  to  225  lbs.  of  ash  are  used.  The  solution  of 
soda  must  mark  212^  F.  before  being  added  to  the  hot 
material  in  the  pan,  and  only  from  six  to  twelve  minutes' 
time  allowed  to  run  in  the  whole  of  the  liquor.  The 
stirrer  is  then  set  in  motion  a  minute  or  less  after  the  alkali 
begins  to  flow,  and  is  kept  up,  with  the  heating,  until  the 
process  is  complete.  The  brisk  chemical  action  which  is 
set  up  causes  a  great  swelling  of  the  mass,  to  allow  for 
which  a  curb  is  fixed  above  the  pan.  Soon  after  the  last 
portion  of  alkali  has  been  run  in,  the  mass  begins  to  sub- 
side, and  changes  from  its  spongy  state  into  that  of  a 
clear,  soft,  homogeneous  paste,  which  soon  assumes  a  bril- 
liant appearance.  Later  it  becomes  more  consistent ;  and 
in  an  hour  and  fifteen  to  thirty  minutes  from  the  moment 
that  the  alkali  commenced  to  fall  into  the  oil,  the  paste 
is  so  stifi'  and  dry  that  it  *cuts,'  or  peels  from  the  walls 
of  the  pan  and  the  blades  of  the  stirrer.^'  The  paste  is 
now  sprinkled  over  with  eight  or  ten  gallons  of  boiling 
w^ater,  the  stirring  and  heating  being  continued,  until  the 
paste,  at  first  quite  soft,  regains  its  stiffness.  Soap  thus 
made  consists  of  in  100  parts  :  oleic  acid,  65*00  ;  soda,  6'7 
to  7-50  ;  water,  27-50. 

Instead  of  employing  a  solution  of  soda  ash,  Mr.  Morfit 
sometimes  uses  soda  crystals,  fused  in  their  own  water  of 
crystallisation ;  and  since  this  salt  of  soda  has  attained  a 
remarkably  low  price,  it  would,  doubtless,  in  this  country 
at  least,  prove  the  most  facile,  as  also  the  most  economical, 
form  of  soda  to  apply  to  this  system  of  saponification. 

Oleic  acid  is  extensively  used  by  soap-makers  in  the 
ordinary  processes  of  soap-making ;  but  it  is  generally 
associated  with  a  considerable  portion  of  tallow  or  other 
fat  containing  stearine,  by  which  a  firmer  and  harder  soap 
is  obtained  than  with  oleic  acid  alone.  From  30  to  40 
per  cent,  of  tallow  is  a  fair  proportion. 

To  make  soap  from  oleic  acid  and  tallow,  the  pro- 
portions may  be — oleic  acid,  1,350  lbs. ;  tallow,  900  Iba. 
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The  oleic  acid  is  first  run  into  the  pan  and  heated,  after 
which,  about  100  gallons  of  old  ley,  at  22°  to  25°  13.,  are 
introduced.  In  a  short  time  the  oil  assumes  a  spongy 
condition.  If  necessary,  the  operation  may  be  hastened 
by  adding  a  few  gallons  of  fresh  ley  at  about  28°  B.  The 
heat  is  to  be  kept  up  moderately  for  five  or  six  hours, 
with  occasional  stirring,  until  the  grains  of  soap  formed 
become  dissolved.  As  soon  as  this  is  effected,  the  whole 
is  to  be  brought  to  a  gentle  boil  until  a  thick  foam  appears 
on  the  surface ;  this  foam  must  be  kept  under  by  con- 
tinual agitation,  and  if  there  is  a  disposition  of  the  mass 
to  rise  above  the  edge  of  the  pan,  from  12  to  15  gallons  of 
ley  at  20°  or  25°  B.  may  be  dashed  in.  It  is  better,  how- 
ever, to  check  the  heat  at  times,  and  to  add  the  leys 
cautiously,  rather  than  to  be  compelled  to  resort  to  the 
application  of  fresh  leys  to  subdue  the  rising  of  the  mass. 

During  the  boiling,  a  perfect  separation  must  take  place, 
and  the  soap  appear  in  the  form  of  small  grains.  When 
this  condition  is  arrived  at  the  boiling  is  to  be  continued 
for  about  a  couple  of  hours,  the  steam  then  turned  off",  and 
the  soap  allowed  to  stand  for  about  eight  or  ten  hours. 
At  the  end  of  this  period  the  leys  are  drawn  off",  and  the 
operation  of  saponifying  the  tallow  commenced.  This 
tallow  is  first  put  into  the  pan,  when  75  gallons  of  fresh 
ley  at  20°  to  2b°  B.  are  run  in,  and  the  whole  well  stirred, 
to  ensure  perfect  combination  of  the  leys  with  the  tallow. 
The  mixture  is  then  suffered  to  rest  until  the  following 
day,  when  the  steam  is  to  be  again  turned  on.  After  a 
while  the  grains  formed  during  the  saponification  of  the 
oil  gradually  disappear,  and  the  tallow  begins  to  assume 
the  usual  pasty  condition.  As  soon  as  this  is  complete, 
which  is  determined  by  frequent  examination  of  small 
samples  taken  from  the  mass  during  the  boiling,  the  steam 
is  turned  off",  and  the  process  of  separation  commenced. 

To  separate  the  saponified  materials,  small  quantities  of 
old  leys  at  22°  to  25°  are  added  (about  3  or  4  gallons  at  a 
time),  when  considerable  effervescence  occurs.  Similar 
doses  of  ley  must  be  added  from  time  to  time,  with  con- 
tinual stirring  ;  but  each  portion  of  ley  must,  be  allowed 
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to  have  its  full  effect  before  introducing  the  next,  other- 
wise the  uprising  of  the  mass  will  be  so  great  as  to  render 
it  liable  to  overflow.  The  additions  of  ley  must  be  made 
until  separation  is  eflected,  which  may  be  ascertained  by 
dipping  the  shovel  into  the  mass  in  the  usual  way,  when, 
if  the  soap  appears  in  small  grains,  from  which  the  ley 
runs  freely,  the  operation  is  nearly  finished;  but  to 
ensure  its  perfect  completion,  40  or  50  gallons  of  the  same 
ley  are  introduced,  with  brisk  stirring  for  about  half  an 
hour. 

The  soap,  which  is  now  in  the  form  of  very  small  grains, 
is  allowed  to  repose  for  eight  or  ten  hours,  when  the  ley  is 
drawn  off*  as  usual,  and  the  saponification  of  the  soap 
completed  by  boiling  with  two  fresh  services  of  leys.  In 
the  first  service  about  90  gallons  of  fresh  caustic  ley  at 
24°  or  25°  are  run  into  the  pan,  followed  by  gentle  boiling 
for  eight  or  ten  hours.  At  the  end  of  this  time  the  leys 
will  be  free  from  causticity.  During  the  boiling,  how- 
ever, to  make  up  for  the  evaporation  which  takes  place, 
2  or  3  gallons  of  ley  should  be  added  about  every  hour 
or  so. 

After  the  leys  of  the  last  operation  have  been  removed, 
a  second  service  of  strong  caustic  ley  is  given.  This  ley 
should  be  of  27°  or  28°  B.  From  60  to  75  gallons  of  this 
ley  are  now  run  into  the  pan,  steam  turned  on,  and  genlle 
boiling  applied  for  four  or  five  hours,  during  which  the 
soap  acquires  more  consistency,  and  by  the  evaporation  of 
water  from  the  ley  the  mass  decreases  in  bulk.  As  in  the 
former  operation,  repeated  small  doses  of  strong  ley  must 
be  added  from  time  to  time,  and  the  thick  skin  which 
forms  on  the  surface  of  the  soap  should  be  driven  into  the 
mass  by  a  stirrer.  -A.t  the  completion  of  the  operation  the 
leys  should  still  be  caustic  to  the  taste  after  a  boil  of  eight 
or  ten  hours.  The  granular  soap,  if  properly  finished, 
should,  when  pressed  between  the  fingers,  form  hard  and 
dry  scales  or  flakes,  and  readily  powder  when  rubbed  in 
the  palm  of  the  hand.  The  steam  is  now  turned  off*,  the 
cover  of  the  pan  lowered  upon  it,  and  the  soap  allowed  to 
repose  until  the  following  day,  when  the  ley  is  drawn  off. 


OLEIC  ACID  SOAPS, 


91 


Fitting  the  Soap* — This  is  accomplished  by  running  into 
the  pan  from  100  to  125  gallons  of  the  ley  used  in  the  separa- 
tion, marking  6°  or  7°  B.  The  pan  is  again  heated,  and 
when  the  soap  begins  to  boil,  the  grains  expand,  and 
become  more  viscid  and  elastic.  The  boiling  is  allowed 
to  proceed  gently,  and  occasionally  a  few  pails  of 
water  are  spread  over  the  surface  of  the  mass.  After  four 
or  five  hours'  boiling  the  soap  assumes  a  more  homogeneous 
condition,  having  lost  its  granular  form,  and  is  in  clots  or 
lumps,  interspersed  with  ley.  The  strength  of  the  ley  is 
now  tested,  which  is  done  by  drawing  off  a  little  of  the 
ley,  and  placing  it  aside  to  cool.  If  the  ley  marks  from 
16°  to  IS""  B.,  the  operation  is  complete.  If  below  the 
former  mark,  the  boiling  must  be  continued  until  the  ley 
indicates  the  above  density,  otherwise  the  soap  will  be  too 
soft.  On  the  other  hand,  if  the  ley  has  a  density  of  more 
than  18°  or  12°  B.,  the  soap  will  be  too  hard.  In  the 
latter  case,  water  must  be  added  to  reduce  the  strength  of 
the  ley. 

The  soap  being  now  finished,  the  pan  is  covered  up,  so 
as  to  retain  the  heat  as  long  as  possible,  by  which  the  leys, 
together  with  all  impurities,  gradually  and  effectually  sub- 
side, leaving  the  purified  soap  above.  The  soap  is  allowed 
to  rest  in  the  pan  for  at  least  twelve  hours,  when  the  lid  is 
raised,  and  the  scum  carefully  removed  from  the  surface. 
It  is  then  ready  for  cleansing,  in  the  usual  way.  To  insure 
an  uniform  condition  of  the  soap,  it  is  crutched  in  the  frames 
until  it  has  become  cool  and  stiff. 

Sometimes,  in  making  soaps  with  oleic  acid  as  an  in- 
gredient, the  tallow,  or  other  fatty  matters  are  saponified 
separately,  and  afterwards  mixed  with  the  oleic  soap  by 
crutching  in  the  frames,  and  if  it  is  desired  to  give  a 
slight  perfume  to  the  soap  to  disguise  the  characteristic 
odour  of  the  oleic  acid,  a  small  quantity  of  nitro-benzol 
may  be  crutched  in  with  the  soap,  which  communicates  to 
it  the  odour  of  oil  of  Htter  almonds. 

A  very  convenient  steam-jacket  pan  for  making  soap  by 
the  above  process,  or,  indeed,  for  other  systems  of  saponifica- 
tion, is  that  designed  by  Mr.  Morfit  (Fig.  LS).    A  is  the 
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interior  of  a  cast-iron  pan  set  in  brickwork  ;  b  a  cast-iron 
jacket  into  which  the  pan  fits  closely,  and  is  rendered 
steam-tight  by  proper  luting,    d  d  is  the  steam  supply- 
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pipe,  c  is  an  exit-pipe  for  condensed  steam.  At  e  is  a 
discharge-pipe  for  emptying  the  pan. 

'^Red  oil"  is  a  very  useful  fatty  material  for  soap-making. 
Formerly,  stearine  was  obtained  only  from  tallow,  but  the 
vegetable  hutterSy  or  oils — palm  and  cocoa-nut — are  now 
extensively  employed  in  its  manufacture.  When  stearine 
is  made  by  sulphuric  acid  saponificatioii  and  subsequent 
distillation,  the  oleic  acid  is  of  a  brown  colour,  and  is 
known,  commercially,  as  brown  oil."  It  has  a  strong 
empyreumatic  odour,  which  may  be  partially  removed  by 
passing  a  current  of  superheated  steam  through  it,  and 
its  colour  may  be  considerably  improved  by  treating  it 
with  a  small  quantity  of  solution  of  bichromate  of  potash 
and  muriatic  acid,  as  in  bleaching  palm-oil. 

These  fatty  matters  do  not  require  caustic  alkali  for 
their  conversion  into  soap,  since  they  have  already  been 
converted  into  fat  acids,  by  the  various  processes  employed 
in  the  manufacture  of  stearine  for  candle-making.  It  is 
usual,  therefore,  to  treat  these  oils  with  carho7iated  alkali, 
as  before  shown.  There  are,  however,  several  methods  of 
neutralising  these  fat  acids  with  carbonate  of  soda,  from 
which  the  manufacturer  may  select  that  which  has  his 
preference.  It  is  necessary  that  the  soap-pan  should  be 
capacious,  or  that  only  a  moderate  charge  of  oil  should  be 
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operated  upon  at  a  time,  since  a  profuse  eiFervescence  takes 
place  immediately  after  the  alkali  and  fat  acids  come  in 
contact,  whereby  the  volume  of  the  materials  is  greatly 
increased.  Again,  the  alkali  must  be  introduced  (with 
brisk  stirring)  very  gradually,  until  the  full  proportion  has 
been  given. 

Oleic  Acid  Soaps, — In  making  these  soaps  it  is  the 
jDractice  to  estimate  the  exact  quantity  of  soda  that  will  be 
required  to  render  a  given  weight  of  oleic  acid  neutral, 
although  a  slight  excess,  and  for  some  soaps  a  larger  excess, 
fihould  be  given.  Sometimes,  as  in  Morfit's  system,  soda  ash 
is  dissolved  in  the  proper  equivalent  of  water  to  form  soda 
crystals,  or  soda  crystals  are  melted  in  their  own  water  of 
crystallisation  in  a  jacket-pan,  by  steam  heat.  Barilla, 
kelp,  bicarbonate  of  soda  have  also  been  used  to  neutralise 
oleic  acid,  but  there  can  be  no  doubt  that  the  ordinary 
soda  crystals  of  commerce,  in  their  fused  or  melted  state, 
are,  from  their  comparative  purity  and  convenience,  to  be 
preferred  to  all  other  varieties  of  carbonate  of  soda. 

The  desired  quantity  of  oleic  acid  being  run  into  the 
pan  (which  should  be  a  jacketed  pan  heated  by  steam),  a 
moderate  heat  is  applied,  and  the  fused  crystals  allowed  to 
flow  in  gradually,  with-  brisk  stirring — which  is  more 
effectually  performed  by  the  steam  twirl  of  Morfit.  The 
heat  and  stirring  must  be  kept  up  until  the  effervescence 
ceases,  and  the  mass  assumes  the  condition  of  a  homogeneous 
paste.  If  a  soap  of  greater  firmness  is  required,  dried  or 
effloresced  soda  may  be  used  in  place  of  a  portion  of  the 
fused  crystals.  The  dried  sal-soda  is  produced  by  passing 
currents  of  hot  air  through  the  crystals  until  they  fall  into 
a  powder.  Or  finely-powdered  and  sifted  soda  ash  may  be 
used  for  inferior  oleic  soaps,  instead  of  the  dried  soda 
crystals.  In  using  the  dry  carbonate  of  soda,  however, 
it  must  be  added  after  the  fatty  acid  has  been  brought  to 
a  paste  with  the  portion  of  fused  cr3^stals  employed. 

If  resin  is  to  be  introduced,  the  requisite  proportion  is 
to  be  thrown  into  the  previously  heated  fat  acid,  and  the 
stirring  continued  until  the  whole  of  the  resin  has  melted, 
after  which  the  fused  sal-soda  is  to  be  run  in  as  described. 
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When  the  soap  has  acquired  its  proper  consistence,  it  is 
to  be  shovelled  into  the  frames  in  the  usual  way,  or  may- 
he  blended  with  various  proportions  of  other  soaps. 

Kottula's  Soaps. — A  departure  from  the  ordinary  sys- 
tem of  soap-making  was  introduced  by  Dr.  Kottula  about 
twenty-five  years  ago,  and  at  the  time  attracted  much 
attention.  In  conducting  his  process,  Kottula  adds  to 
ordinary  curd,  mottled,  yellow,  or  other  soaps,  made  in  the 
ordinary  way,  fatty  matters,  lime  liquor,  concentrated 
soda  leys  and  alum,  with  the  object  of  producing  a  cheaper 
neutral  soap  than  he  believes  was  hitherto  produced.  The 
fatty  matters  he  employs  are  such  as  are  commonly  used 
by  soap-makers.  He  first  boils  soda  leys  until  they  have 
acquired  the  strength  of  about  30^  B.,  and  then  adds 
to  them  alum,  in  the  proportion  of  about  3 J  lbs.  to  each 
cwt.  of  ley.  He  then  prepares  a  "lime  liquor"  by 
adding  to  any  requisite  quantii-y  of  water  as  much  lime 
as  it  will  absorb  or  take  up,  and  to  this  lime  solution  he 
adds  sal  ammoniac  in  the  proportion  of  about  half  a  pound 
to  each  cwt.  of  the  solution.  Sometimes  he  omits  the 
sal  ammoniac. 

The  fatty  matters,  concentrated  soda  leys,  and  lime 
liquor  are  now  added  to  the  melted  soap  in  such  propor- 
tions that  the  fatty  matters  will  become  duly  saponified, 
and  that  the  soap  produced  may  be  of  the  required  descrip- 
tion. The  w^hole  are  then  boiled  in  the  usual  way.  The 
proportions  of  fatty  matter,  concentrated  leys,  and  lime 
liquor  may  be  varied  according  to  the  character  of  soap 
required.  The  following  proportions  are,  however,  recom- 
mended : — Ordinary  fitted  soap,  or  curd  soap,  10  tons  ; 
fatty  matters,  4  tons ;  soda  leys,  prepared  as  above,  4^  tons ; 
lime  liquor,  6J  tons.  To  produce  a  mottled  soap  he  adds 
a  certain  quantity  of  ultramarine,  oxide  of  manganese,  or 
ether  suitable  pigment,  previously  mixed  with  water,  and 
the  whole  are  then  boiled  together  for  half  an  hour,  when 
the  soap  is  ready  for  cleansing  in  the  usual  way. 

Instantaneous  Soap. — By  a  modification  of  the  above 
process  Kottula  produces  what  may  be  termed  an  instan- 
taneous soapy  by  combining  fatty  matters  with  concentrated 
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soda  leys  and  Hme  liquor  as  follows : — He  first  con- 
centrates the  leys,  by  evaporation  as  before,  until  tbey 
mark  28"^  B.,  when  he  purifies  them  by  adding  to  each  cwt. 
of  ley  from  4  to  4|  lbs.  of  alum,  the  whole  being  boiled 
for  half  an  hour.  The  mixture  is  then  removed  to  another 
vessel,  and  a  further  portion  of  alum  (about  2  to  2^  lbs.  to 
every  cwt.  of)  added,  with  stirring  until  it  is  dissolved, 
after  which  the  mixture  is  allowed  to  settle  until  it  becomes 
clear. 

The  lime  liquor  is  prepared  as  before,  with  the  addition 
of  1^  to  1|  lb.  of  sal  ammoniac,  the  whole  being  boiled  for 
half  an  hour.  After  resting  until  quite  clear,  ten  tons 
of  fatty  matter,  with  or  without  resin,  and  nine  tons  of  the 
leys  as  above  prepared  (or  smaller  quantities  in  the  same 
proportions),  are  said  to  produce  a  superior  compact 
neutral  soap,"  which  may  be  coloured,  mottled,  or  per- 
fumed in  the  ordinary  manner.  The  rationale  of  this 
process  is  not  apparent.  If  sal  ammoniac  is  boiled  with 
lime-water,  it  is  quickly  decomposed.  The  addition  of 
alum  to  soda  leys  efiects  merely  the  formation  of  sulphate 
of  soda  and  of  aluminate  of  soda,  which,  if  needed,  can  be 
procured  more  cheaply  (see  page  229). 
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CEEAFENEB  SOAPS. 

Normandy's  Procpss. — Silicated  Soaps:  Sheridan's  Process.— Gosssge'g 
Processes. — Preparation  of  Silicate  of  Soda. — Preparation  of  Silicate 
of  Potassa. — Mixing  Silicate  of  Soda  with  Soaps. 

Previous  to  the  abolition  of  the  excise  duty  on  soap,  the 
addition  of  any  foreign  substance  to  soap,  with  a  view  to 
cheapen  it,  was  resisted  by  the  Excise  Board  and  its 
myrmidons  with  w^ondrous  pertinacity ;  and  since  the 
excise  ofhcer  was  ever  on  the  premises,  like  a  man  in 
possession,  and  regularly  locked  up  each  copper  when 
the  hour  for  closing  the  factory  arrived,  evasion  of  the 
low  was  not  easily  managed.  At  this  period,  any  process, 
patented  or  otherwise,  which  involved  the  introduction 
into  soap  of  any  substance  other  than  fats,  oils,  leys,  and 
salt  (on  which  latter  substance  there  was  also  a  high 
duty)  was  a  criminal  offence.  During  this  period^  the 
high  prices  of  materials  and  the  increasing  demand  for 
soaps  rendered  cheapening  processes  necessary  for  the 
public  convenience  ;  but,  until  the  duty  was  subsequently 
abolished,  improvements  in  this  direction  could  not  be 
taken  advantage  of  by  the  more  enterprising  firms,  who 
were  both  willing  and  desirous  to  adopt  improvements  of 
a  satisfactory  nature. 

Dr.  Normandy's  Process,  for  cheapening  soap  by  the 
addition  of  sulphate  of  soda,  met  with  strong  opposition 
from  the  excise  authorities,  and,  instead  of  reaping  the 
advantage  of  his  ingenuity,  he  was  subjected  to  constant 
irritation  and  official  interference.  Normandy's  process, 
which  has  since  been  subjected  to  xnodifications,  according 
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to  the  requirements  of  the  manufacturer,  is  briefly  as 
follows  : — The  soap  being  made  in  the  ordinary  way,  and 
transferred  to  the  cleansing  copper,  sulphate  of  soda,  in 
the  proportion  of  20  lbs.  for  every  80  lbs.  of  soap,  and  4  lbs 
of  carbonate  of  soda  or  of  potash,  or  2  lbs.  of  each,  are 
thrown  into  the  hot  soap,  and  the  whole  well  stirred  until 
the  mass  is  perfectly  homogeneous,  when  the  soap  is  ready 
for  framing  in  the  usual  way. 

The  sulphate  of  soda,  and  carbonate  of  soda  or  potash, 
may  be  introduced  in  the  liquid  state  (that  is,  fused  in 
their  water  of  crystallisation).  Supposing  the  quantity  of 
soap  to  be  treated  is  3  tons,  the  sulphate  and  carbonate  of 
soda  are  to  be  put  into  the  pot,^^  or  lower  part  of  the 
cleansing-copper,  in  the  proportion  of  28  lbs.  of  the  former 
and  4  lbs.  of  the  latter  for  every  80  lbs.  of  soap,  and  then 
allowed  to  fuse  into  a  liquid  state.  The  soap  is  then  to 
be  run  into  the  cleansing-copper  with  constant  stirring, 
while  the  soap  is  being  transferred,  until  the  mixture  is 
complete. 

Sometimes  it  is  desirable  to  dissolve  the  sulphate  and 
carbonate  of  soda  in  water,  in  which  case,  3  cwt.  of  water, 
2  cwt.  of  sulphate  of  soda,  and  1  cwt.  of  carbonate  of 
potash  (or  \  cwt.  of  each  of  the  two  latter)  are  put  into 
the  cleansing- copper  and  dissolved  by  heat,  as  before ; 
after  which  the  soap  is  transferred  from  the  boiling- 
copper,  when  21  cwt.  more  of  sulphate  of  soda  and  3  cwt. 
of  carbonate  of  soda  or  potash  are  to  be  added  (or  half 
this  quantity),  and  the  stirring  continued  as  before  until 
a  perfectly  homogeneous  mass  results. 

It  is  now  commonly  the  practice  to  melt  the  crystals  of 
sulphate  of  soda  (Glauber's  Salt),  or  carbonate  of  soda  in 
a  steam-jacketed  pan,  and  to  ladle  the  liquid  as  required 
into  the  melted  soap,  after  it  has  been  put  into  the  frames, 
when  the  union  of  the  materials  is  completed  bycrutching 
in  the  ordinary  way  ;  or  the  liquid  salts  are  introduced  by 
means  of  the  steam-crutch. 

One  of  the  most  important  advantages  of  the  above 
process — which,  as  we  have  said,  is  subject  to  many  modi- 
iications — is  that  the  sulphate  of  soda,  when  mixed  with 
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soap  deficient  in  hardness,  through  poorness  of  the  mate- 
rials of  which  it  is  composed,  crystallises  throughout  the 
mass,  and  thereby  gives  it  an  artificial  hardness,  which 
prevents  it  from  washing  away  too  freely  in  the  hands  of 
the  laundress.  Indeed,  soap  may  be  rendered  so  hard  by 
employing  large  quantities  of  this  salt,  as  to  resist  the 
strongest  pressure  of  the  thumb.  When  it  is  employed 
in  excess,  however,  it  is  very  liable  to  effloresce  on  the 
surface  of  the  soap,  rendering  it  not  only  unsightly  but,  to 
some  extent,  unsalable. 

Silicated  Soaps:  Sheridan's  Process. —  Of  all  the 
numerous  cheapening  substances  which  have  been  intro- 
duced into  pure  soaps,  the  silicate  of  soda ^  or  soluble  glass 
may  be  deemed  the  most  important,  since  it  not  only 
favours  the  introduction  of  a  large  percentage  of  water  in 
certain  kinds  of  soap,  but  it  also  possesses  in  itself  a  high 
detergent  property.  The  merit  of  applying  silicate  of 
soda  to  soap  is  due  to  Mr.  Sheridan,  who  obtained  a  patent 
for  his  process  as  far  back  as  the  year  1835,  at  which 
period,  however,  owing  to  the  then  existing  excise  laws, 
it  could  not  receive  that  extensive  adoption  which  has 
fallen  to  the  lot  of  subsequent  processes  based  upon  his 
original  and  most  ingenious  invention. 

Although  the  silicate  of  soda,  or  soluble  glass,  is  now 
an  extensively-manufactured  article  of  commerce,  and 
forms  a  necessary  item  in  the  long  list  of  soap  materials, 
it  may  be  interesting  if  we  give  a  brief  outline  of  Sheri- 
dan's original  process.  He  first  formed  a  detergent 
mixture, by  boiling  calcined  quartz  or  flint  (previously 
ground  to  an  almost  impalpable  powder)  or  sand,  with 
strong  caustic  soda,  or  caustic  potash  leys ;  the  pro- 
portions being  one  part  by  measure  of  ground  calcined 
flint  or  quartz  to  two  parts  of  either  caustic  alkali,  mark- 
ing 28°  B.  These  were  boiled  together  for  about  eight 
hours,  with  continual  stirring,  until  they  became  a 
"homogeneous  mass,  having  the  appearance  of  saponi- 
fied matter  [a  viscous  condition].  When  in  this" state  it 
was  ready  to  be  mixed,  with  soap,  which  was  done  by 
introducing  the  "  detergent  mixture,''  as  Sheridan  called 
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it,  a  pailful  at  a  time,  witli  constant  stirring,  until  tlie 
desired  quantity  had  been  incorporated  with  the  finished 
soap.  The  silicate  solution  must  be  as  nearly  as  possible 
at  the  same  temperature  as  the  soap,  and  the  mixture 
effected  by  the  ordinary  method  of  crutching. 

Respecting  the  proportions  of  silicate  of  soda  which  may 
be  added  to  soap,  Sheridan  says,  "  I  find  that  in  curd  soap 
equal  quantities,  by  weight,  of  each  will  answer  best ;  in 
yellow  soap  about  one-tenth  more  of  the  detergent  mixture 
may  be  used/'  He,  however,  recommends  small  sample 
batches,  in  varying  proportions  of  soap  and  silicate,  to  be 
made  to  guide  the  soap-boiler  as  to  the  relative  quantities  of 
each  which  may  be  blended  judiciously  to  form  the  quality 
of  soap  he  may  wish  to  produce.  He  recommended  mixing 
the  soap  and  silicate  of  soda  in  a  small  pan  capable  of 
holding  about  half  a  ton,  and  from  this  it  was  transferred 
to  an  ordinary  frame. 

The  same  invention  related  to  the  manufacture  of  so/t 
soaps,  for  which  the  silicate  of  potash,  before  referred  to, 
was  applied,  and  which  will  be  considered  under  the  head 
of  Soft,  or  Potash  Soaps. 

Gossage's  Processes.— Nearly  twenty  years  after  the 
publication  of  Sheridan's  process,  Mr.  Gossage,  of  Widnes, 
obtained  a  patent,  namely,  in  1854,  which  bears  a  close 
resemblance  to  Sheridan's,  except  in  the  method  of  pre- 
paring the  silicates  of  soda  and  potash.  In  the  patent 
referred  to  Gossage  says,  The  object  of  my  invention  is 
to  provide  a  soluble  compound  for  mixing  with  true  soap, 
which  compound  shall  possess  in  itself  chemically  deter- 
gent properties,  and  be  obtained  at  a  low  cost,  thereby 
enabling  me  to  produce  a  compound  soap  the  cost  of  which 
is  greatly  reduced,  but  possessing  valuable  detergent  pro- 
perties, independently  of  the  true  soap  contained  in  such 
compound.  When  silica  is  combined  with  soda  or  potash 
in  such  proportions  that  the  alkaline  matter  present  is 
about  double  the  quantity  usually  contained  in  glass,  a 
compound  is  obtained  which  is  known  to  chemists  as 
*  soluble  glass,'  and  when  a  solution  of  this  compound  is 
prepared,  by  boiling  it  with  water,  and  this  solution 
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concentrated  (by  evaporation  of  water  therefrom),  a  thick 
viscous  compound  is  obtained,  which  is  easily  redissolved 
by  the  addition  of  water.  This  thick  viscous  compound 
contains  alkali  in  a  state  of  weak  combination  with  silica, 
and  is  therefore  analogous  to  true  soap,*  which  contains 
alkali  in  a  weak  combination  with  fatty  acids,  and  it  is  to 
this  condition  of  alkali  being  weakly  combined  in  both 
compounds,  and  therefore  ready  to  enter  into  other  com- 
binations, that  the  detergent  properties  of  true  soap  and 
the  soluble  compound  of  silica  and  alkali  are  attributable. 
When  the  thick  viscous  compound  of  silica  and  alkali 
(above  mentioned)  is  added  to  true  soaps,  and  intimately 
mixed  therewith,  a  compound  soap  is  obtained,  at  a  low 
cost,  possessing  valuable  detergent  properties.^' 

Preparation  of  Silicate  of  Soda. — Gossage  prepares 
silicate  of  soda  or  silicate  of  potash  by  fusion,  much  in  the 
same  way  as  that  adopted  in  the  production  of  ordinary 
glass.  He  mixes  together  about  equal  parts  of  dry  car- 
bonate of  soda  and  clean  sand,  to  which  is  added  one  part 
by  weight  of  ground  coke  or  charcoal  for  each  nine  parts 
by  weight  of  carbonate  of  soda.  This  mixture  is  melted 
in  the  same  way  as  mixtures  of  sand  and  alkalies  are  in 
glass-making.  The  melted  mass  is  afterwards  poured  into 
cold  water,  which  renders  it  more  friable.  The  product  is 
then  ground  to  a  fine  powder,  and  afterwards  dissolved  by 
boiling  in  three  or  four  times  its  weight  of  w^ater.  During 
the  boiling  liquid  caustic  soda  is  sometimes  added.  After 
reposing  for  a  few  hours  the  clear  liquor  is  drawn  off  and 
concentrated  by  evaporation  until  it  assumes  a  viscid  con- 
dition suitable  for  mixing  with  pure  soap. 

Preparation  of  Silicate  of  Potash. — In  making  silicate 
of  potash,  twelve  parts  of  dry  carbonate  of  potash,  two 
parts  of  sand,  and  one  part  of  coke  or  charcoal  are  mixed 
together,  and  the  whole  melted  and  treated  as  above.  In 
place  of  sand,  ground  felspar  may  be  used,  in  which  case 
three  parts  of  this  mineral  are  substituted  for  two  parts  of 
sand,  and  only  one-half  the  quantity  of  alkali  is  used. 
Sulphate  of  soda  or  sulphate  of  potash  may  be  used  instead 
*  Or,  as  Sheridan  eaiJ,    Having  the  appearance  of  saponified  matter," 
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of  the  carbonates  of  soda  or  potash  in  making  the  soluble 
glass,"  in  which  case  three  parts  of  either  sulphate  are 
substituted  for  two  parts  of  either  carbonate,  and  four 
times  the  quantity  of  coke  or  charcoal  above  given. 

Gossage  subsequently  found  that  silicated  soaps  could 
be  advantageously  produced  from  pure  soaps  containing  a 
much  larger  proportion  of  resin  than  was  usually  employed 
in  the  manufacture  of  hard  soaps,  whereby  a  very  econo- 
mical and  low-priced  soap  could  be  produced.  In  pre- 
paring a  genuine  soap  he  used  not  less  than  one  part  of 
resin  for  each  two  parts  of  tallow  or  oil,  or  a  mixture  of 
both  ;  and  when  the  soap  had  been  fitted,  and  was  ready 
for  cleansing,  he  introduced  the  viscous  solution  of  soluble 
glass  in  certain  proportions,  the  specific  gravity  of  which 
should  be  about  1*500  (water  being  1000). 

When  manufacturing  genuine  soap,  to  be  afterwards 
converted  into  silicated  soap,  in  which  a  larger  proportion 
of  resin  than  six  parts  for  each  ten  parts  of  tallow  or  oil, 
or  a  mixture  of  each,  is  used,  he  prefers  to  finish  the  soap 
as  a  "  stiff  curd,''  in  which  state  the  viscous  solution  of 
soluble  glass  is  introduced.  In  mixing  the  soluble  glass 
with  soap,  it  is  recommended  that  the  first  portion  of  the 
solution  should  be  of  the  specific  gravity  of  about  1*300, 
and  the  remaining  portions  at  increasing  specific  gravities, 
until  the  whole  quantity  of  the  silicate  solution  averages 
the  specific  gravity  of  1*500. 

Mixing  Silicate  of  Soda  with  Soaps. — For  effectually 
mixing  genuine  soaps  with  silicate  of  soda,  Mr.  Gossage 
employs  certain  apparatus,  the  simpler  form  of  which  is 
represented  in  the  drawing  (Fig.  19).  A  circular  tub,  a, 
having  the  form  of  an  inverted  cone,  is  fitted  with  a  series  of 
blades  projecting,  bbb,  inside  the  vessel.  A  vertical  shaft,  b, 
also  furnished  with  a  series  of  blades,  ccc,  is  supported  by 
a  footstep,  fixed  at  the  bottom  of  the  vessel,  and  by  a 
journal,  adapted  to  a  metallic  bridge-piece,  e,  which  is 
fixed  over  the  tub  and  secured  by  screw-bolts  to  its 
sides.  A  bevelled  cog-wheel  is  adapted  to  the  upright 
shaft,  and  a  horizontal  shaft,  also  provided  with  a  bevelled 
cog-wheel,  and  supported  by  suitable  bearings,  is  attached 
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to  the  tub,  the  two  wheels  being  so  placed  that  they  will 
work  in  gear  with  each  other.  A  driving  pulley  is  attached 
to  the  horizontal  shaft,  which  is  set  in  motion  in  the  usual 
way  when  the  apparatus  is  required  to  be  used.  The 


Fig.  19. 


diameters  of  the  pulleys  and  wheels  are  so  regulated  that 
the  upright  shaft  may  make  from  sixty  to  eighty  revolu- 
tions per  minute.  A  spout,  is  attached  to  the  lower  part 
of  the  tub,  with  a  stopper,  through  which  the  contents 
of  the  vessel  are  run  off. 

^^When  I  am  about  to  use  my  improved  apparatus/' 
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says  the  patentee,  for  the  production  of  compound  soap, 
by  mixing  genuine  soap  with  viscous  solution  of  soluble 
glass,  I  ascertain  previously  the  highest  temperature  at 
which  the  mixture  of  such  genuine  soap,  with  the  propor- 
tion of  the  viscous  solution  employed,  will  become  too  thick 
to  admit  of  its  flowing  from  such  mixing  apparatus.  I  then 
prefer  to  make  a  preparatory  mixing,  by  means  of  paddles 
or  crutches,  of  the  genuine  soap  with  the  viscous  solution 
employed,  in  such  a  tub  or  vessel  as  will  contain  about 
half  a  ton  of  soap,  adding  the  soap  and  viscous  solution  at 
such  a  temperature  as  will  yield  a  mixture  having  a  mean 
temperature  about  ten  degrees  higher  than  the  previously 
ascertained  temperature  before  referred  te^.— 

The  mixture  is  now  introduced  into  the  mixing  ft^paratus, 
the  shaft  of  which  is  then  set  in  motion,  and  when  the 
incorporation  of  the  silicate  and  soap  is  complete,  the 
sliding  stopper  is  withdrawn,  and  the  contents  of  the 
vessel  allowed  to  flow  out,  and  be  conveyed  to  the  frames. 
During  the  rotary  crutching,  or  mixing  of  one  batch, 
further  quantities  of  the  soap  and  silicate  are  allowed  to 
undergo  the  preparatory  process  of  mixing  as  before. 

Another  modification  of  the  former  processes  consists  in 
mixing  the  soluble  glass,  in  a  viscous  state,  with  soap 
made  by  combining  fatty  matters  with  leys,  containing 
such  a  proportion  of  alkali  in  solution  as  will  be  sufficient 
to  perfect  the  conversion  of  the  fatty  or  resinous  matters 
into  soap  in  one  operation  (as  in  Kottula's  process),  without 
necessitating  the  removal  of  exhausted  leys,  and  adding  a 
further  quantity  of  ley  to  complete  the  saponification. 

The  following  is  another  process,  formerly  patented 
by  Mr.  Gossage  : — 60  cwt.  of  palm-oil,  or  tallow,  and 
20  cwt.  of  resin  are  melted  together,  or  either  of  the  fol- 
lowing formulse  may  be  used  if  preferred,  namely,  30  cwt. 
palm-oil  or  tallow,  and  80  cwt.  of  oleic  or  stearic  acid ; 
or  30  cwt.  of  palm-oil  or  tallow  and  30  cwt.  of  cocoa-nut 
oil.  30  cwt.  of  any  of  the  above  mixtures  of  fatty  or 
resinous  matters,  in  a  melted  state,  and  at  a  temperature 
of  about  150°  Fahr.,  is  added  to  a  mixture  consisting  of 
80  cwt.  of  solution  of  silicate  of  soda  at  a  specific  gravity 
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of  1*300°,  and  20  cwt.  of  caustic  soda  ley  of  the  specific 
gravity  of  1*180°,  the  mixture  being  also  at  a  tempera- 
ture of  150°  Fahr.  The  whole  are  mixed  together  by 
agitation. 

Into  an  ordinary  soap-copper  is  then  put  30  cwt.  of  the 
same  mixture  of  fatty,  oily,  or  resinous  matters,  and  40  cwt. 
of  caustic  soda  (sp.  gr.  1*180)  mixed  with  20  cwt.  of 
water,  the  whole  being  boiled  together  until  saponification 
•is  complete.  The  former  mixture  of  fatty  matters,  silicate 
of  soda^  and  soda  leys  is  then  added  to  the  above,  and  the 
whole  again  boiled  together,  when  3  cwt.  of  common  salt 
are  to  be  added.  The  boiling  is  to  be  continued  until  the 
mass  is  reduced  to  about  ten  tons,  when  it  is^to  be  cleansed 
as  usual. 


CHAPTER  XT. 


CUEAFENEB  SOAPS—{continujJ), 

Dunn's  Process. — Guppy's  Process. — Thomas's  Process. — Potato-flour 
in  Soap.  — China  Clay. — Douglas's  Improvements. — Fuller's  Earth 
Soap. — Davis's  Process. 

In  making  siHcated  soaps,  the  strength  or  density  of  the 
solution  of  soluble  glass  is  regulated  by  soap-makers 
according  to  the  quality  of  soap  they  desire  to  produce, 
and  the  nature  of  the  goods  employed  in  the  manufac- 
ture— some  materials  forming  a  perfectly  hard  soap  with 
a  very  large  admixture  of  the  silicate.  It  must  be  borne 
in  mind,  however,  that  whenever  soluble  glass  is  employ ed^ 
and  in  however  small  a  proportion,  the  insoluble  base, 
silica^  becomes  separated'  in  v*^ashing,  leaving  a  deposit, 
more  or  less,  upon  the  surface  of  the  skin  or  linen  cleansed 
by  it.  Moreover,  although  silicated  soaps  possess  good 
detergent  properties,  they  are  not  agreeable  for  toilet 
purposes,  since  they  are  very  apt  to  impart  an  unpleasant 
roughness  to  the  skin  soon  after  using  them. 

Dunn's  Process. — The  object  of  this  process  is  to  com- 
bine silicates  of  soda  or  potash  with  soap,  under  pressure, 
whereby  a  more  perfect  union  is  stated  to  be  effected,  and 
the  same  method  is  said  to  be  applicable  to  ordinary  soaps. 
For  yellow  soap  Mr.  Dunn  takes  the  materials  in  the  usual 
proportions, — say,  tallow  7,  palm-oil  3,  resin  3  parts,  and 
caustic  soda  leys  at  2P  B.  from  140  to  150  gallons. 
These  are  placed  in  a  steam  boiler  (Fig.  20),  which  is  fur- 
nished with  a  man-hole,  safety-valve,  and  all  other  append- 
ages of  such  an  apparatus,  with  a  thermometer  dipping 
into  a  chamber  of  mercury.  At  A  is  a  feed-pipe,  and  at  b  a 


io6 


THE  ART  OF  SOAP-MAKING. 


discharge-pipe,  from  which  the  finished  soap  passes  to  the 
receiving-pan  at  c.  The  fire  being  kindled--,  the  boiler 
is  heated  until  the  pressure  at  the  safety-valve  is  sufficient 
to  enable  the  temperature  in  the  boiler  to  rise  gradually 
up  to  310°  Fahr.^  at  which  point  it  is  allowed  to  remain 
for  about  an  hour,  when  the  contents  of  the  boiler  are  dis- 
charged into  the  pan  c,  and  the  process  is  complete. 
Dunn  prepares  his  silicate  of  soda  or  potash  also  under 
pressure,  by  placing  in  the  boiler  crushed  flint  or  quartz 
and  caustic  soda  or  potash,  in  the  proportion  of  1  cwt.  of 
silica  to  100  gallons  of  ley  at  21°  B.,  and  the  whole  is 


Fig.  20. 


then  heated  as  before,  under  a  pressure,  until  the  tempera- 
ture of  the  boiler  indicates  310°  Fahr.  The  steam  pressure 
should  be  equal  to  from  50  to  70  lbs.  to  the  square  inch, 
and  after  about  three  or  four  hours  the  silicate  is  to  be 
discharged  by  the  exit-pipe,  and  is  then  ready  for  mixing 
with  soap  in  any  required  proportions. 

Guppy's  Process. — An  improvement  was  made  in  the 
above  process  by  Mr.  Guppy,  who  employed  stronger 
leys,  which  were  injected  from  a  reservoir  into  the  boiler 
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gradually  by  means  of  a  force-pump.  Guppy's  proportions 
of  materials  are — for  everj^  24  lbs.  of  tallow,  10  pints  of 
caustic  soda  ley  at  17°  B.  are  put  into  the  boiler  and 
heated  to  300"^  F.  Afterwards  about  30  pints  of  ley  at 
25^^  B.  to  every  24  lbs.  of  tallow  are  then  introduced  by 
means  of  a  force-pump,  and  the  heat  continued  for  two 
hours  at  from  300°  to  310°  Fahr.,  when  the  saponification  is 
complete.  Samples  are  taken  from  time  to  time  by  means 
of  a  small  cock  fixed  for  the  purpose.  This  modification 
of  the  former  process  is  said  to  be  more  economical  and 
quicker  in  its  results. 

Thomas's  Process  — In  some  of  the  processes  v/e  have 
described  sulphate  of  soda,  carbonate  of  soda,  or  both  in 
combination,  and  silicate  of  soda  or  potash  have  been 
employed  as  cheapening  materials  for  soap.  By  this 
process,  however,  silicate  of  soda  or  potash  is  used  con- 
jointly with  sulphate  or  carbonate  of  soda  or  potash  in 
combination  with  soap,  by  which  a  supposed  advantage  is 
gained  over  their  separate  use.  The  silicate  and  carbo- 
nate of  either  alkali  may  be  either  mixed  before  adding 
them  to  the  soap,  or  they  may  be  introduced  separately, 
but  the  patentee  usually  introduces  the  sulphate  or  car- 
bonate of  soda  in  crystals,  and  then  adds  the  silicate  in 
solution  at  a  specific  gravity  of  about  1*600.  The  sul- 
phates or  carbonates  may,  however,  be  used  in  solution. 
It  is  preferable  to  use  the  soap  as  taken  out  of  the  pan  at 
a  temperature  of  from  170°  to  200°  Fahr.,  the  proportions 
of  soap  and  the  salts  being  regulated  according  to  the  quality 
of  soap  to  be  produced.  The  following  proportions  are 
said  to  yield  good  results  : — I.  Soap,  15  cwt. ;  sulphate  of 
soda  crystals,  4  cwt. ;  silicate  of  soda  (specific  gravity 
1*600),  1  cwt.  II.  Soap,  12  cwt. ;  sulphate  of  soda  crystals, 
6  cwt. ;  silicate  of  soda  (specific  gravity  1*500),  2  cwt. 

To  combine  the  soap  with  the  salts,  a  closed  vessel 
is  employed,  surrounded  by  a  jacket,  and  the  vessel  is 
fitted  with  a  steam-tight  cover,  with  man-hole  and  lid  for 
charging,  and  a  vertical  shaft  working  in  a  steam-tight 
stuffing  box  with  arms  attached,  extending  to  within  half 
an  inch  of  the  sides,  and  with  vertical  blades  attached  to 
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the  arms.  The  soap  is  first  introduced  through  the  man- 
hole and  the  shaft  set  in  motion  when  the  salts  are  added, 
and  the  rotary  motion  continued  until  perfect  combination 
is  eflfected.  If  the  mass  becomes  too  stiff  the  temperature 
is  raised  by  turning  on  the  steam  to  the  jacket,  or  into 
the  vessel  itself,  and  the  soap  when  finished  is  drawn  off 
or  blown  out,  through  a  passage  or  cock,  at  the  lower 
part  of  the  vessel,  and  is  convej^ed  to  the  frames  in  which 
it  is  crutch ed  for  a  time,  as  is  usual  with  soaps  of  this  kind. 

Potato-flour  in  Soap. — The  ingenious  inventor  of  sili- 
cated  soaps  (Mr.  Sheridan)  conceived  the  idea  of  blending 
with  pure  soap  certain  proportions  of  potato-flour,  which  he 
carried  into  efiect  in  the  following  way  : — Equal  parts  by 
weight  of  potato-flour  and  cold  water  are  mixed  thoroughly, 
so  that  no  lumps  may  remain.  To  every  12|  lbs.  of  the 
flour  used  37  lbs.  of  a  solution  of  alum,  free  from  sedi- 
ment, are  added,  and  the  whole  well  incorporated  by 
stirring.  To  this  mixture  is  added,  in  the  same  propor- 
tion as  before,  namely,  for  every  12 J  lbs.  of  potato-flour 
used,  40  lbs.  of  soda  or  potash  leys  at  22°  B.,  and  the 
whole  mixed  together  into  a  homogeneous  mass.  For 
making  hard  soaps  the  soda  leys  are  to  be  used. 

The  above  mixture,  which  is  called  the  ^'detergent 
mixture, is  now  to  be  heated  at  a  temperature  of  from 
170°  to  190°  Fahr.,  but  not  higher^  for  from  three  to  five 
hours,  which  is  best  done  by  steam  in  a  jacket-pan.  During 
the  heating  the  mixture  is  to  be  constantly  stirred,  to 
prevent  it  from  adhering  to  the  sides  of  the  pan.  The 
mixture,  being  now  ready,  is  to  be  added  to  melted  soap, 
when  it  is  in  the  proper  condition  for  cleansing.  This  is 
best  done  by  placing  the  soap  in  a  half-ton  pan,  when  the 
detergent  mixture,  while  still  hot,  is  to  be  added,  a  pail- 
ful at  a  time,  and  well  crutched  in,  in  the  same  way  that 
curd  soap  is  crutched.  It  is  necessary  that  the  detergent 
mixture  and  soap  should  be  as  nearly  the  same  tempera- 
ture  as  possible.  The  quantity  of  the  detergent  mixture 
which  is  to  be  added  to  the  soap  may  vary  from  one-fifth 
to  one-third  by  weight ;  but  the  soap-maker  should  de- 
termine this  by  making  small  samples  with  difierent 
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proportions  of  the  detergent  mixture  and  allowing  them 
to  cool.  After  well  crutching  the  soap  and  detergent 
mixture,  the  compound  soap  is  put  into  the  ordinary- 
frames. 

China  Clay  (Kaolin)  in  Soap. — The  introduction  into 
soaps  of  solid  ingredients  which  possess  no  detergent 
properties  in  themselves,  cannot  be  commended,  neither 
should  this  S3^stem  of  adulteration  be  encouraged  by  soap- 
makers,  whose  success  in  the  manufacture  of  soap  depends 
upon  their  reputation  for  honesty.  If  the  public  7viU, 
however  (as  they  certainly  do  in  the  present  age  of  adul- 
teration), encourage  cheap  and  worthless  goods  in  prefer- 
ence to  genuine  articles,  even,  the  most  scrupulous  must 
yield  to  the  demand. 

Douglas's  "  improvements  "  in  the  manufacture  of  soap 
consists  in  combining  any  variety  of  clay  with  soap ;  the 
most  approved  substance,  however,  is  kaolin,  or  China  clay 
(a  silicate  of  alumina),  which  abounds  extensively  in  some 
districts  in  Cornwall.  The  clay  is  placed  in  a  vessel, 
heated  by  steam  or  otherwise,  and  worked  up  into  a  paste 
with  water,  the  clay  being  in  the  proportion  of  about  25 
per  cent,  of  the  mass.  Heat  being  applied,  the  mixture  of 
clay  and  water  is  effected  by  constant  stirring.  To  this  is 
then  added  a  saturated  solution  of  salt  in  the  proportion 
of  about  one-twentieth  part  of  the  whole.  The  proportion 
of  the  above  mixture  to  be  added  to  melted  soap  is  regu- 
lated by  the  requirements  of  the  manufacturer — the  utmost 
extent  being  50  per  cent,  of  the  clay.  Persons  of  peculiar 
fancy  use  these  argillaceous  soaps  for  toilet  purposes. 

Fuller's  Earth  Soap. — Of  all  the  solid  matters  which 
have  been  mechanically  combined  with  soap,  the  mineral 
substance  known  as  fuller's  earth  is  undoubtedly  the 
best.  Moreover,  being  in  itself  a  detergent,  its  combina- 
tion with  soap  partakes  less  of  the  character  of  a  mere 
adulterant  than  other  argillaceous  (or  clayey)  substances, 
indeed,  long  before  soap  w^as  known,  this  substance  was 
employed  as  a  cleansing  medium. 

It  is  nearly  twenty  years  since  the  author  introduced 
into  the  market  a  combination  of  soap  and  fuUer^s  earth, 
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under  the  title  of  Fuller's  Earth  Soap  ;  but  although  it 
met  with  considerable  approbation  as  an  agreeable  toilet 
soap,  it  failed  to  command  an  extensive  sale.  The  method 
of  preparing  it  is  given  below,  but  it  should  bo  stated  that 
the  object  was  to  introduce  into  the  soap  the  utmost 
amount  of  the  detersive  earth  that  could  be  mechanically 
mixed  with  it,  in  order  that  the  latter,  and  not  the  former, 
should  be  considered  the  active  ingredient. 

The  fuller's  earth  should  be  of  the  best  commercial 
quality,  which  occurs  in  large  lumps,  and  first  dried  in  an 
oven,  at  a  moderate  heat,  the  object  being  merely  to  expel 
the  moisture  with  which  it  is  associated,  so  that  it  will 
freely  slaken  when  again  moistened  with  water.  It  is  a 
peculiarity  in  this,  and  other  clays,  that  they  are  more 
friable,  after  being  dried,  and  then  moistened.  When 
the  fuller's  earth  is  thoroughly  baked,  the  lumps  are 
placed  on  a  flat  slab,  with  a  ledge  round  it,  and  are  then 
sprinkled  with  water  until  they  cease  to  absorb  that 
liquid,  which  is  ascertained  when  an  excess  of  water 
ceases  to  be  absorbed,  or  taken  up  by  the  dried  earth. 
When  the  lumps  have  thus  become  saturated,  the  clay 
becomes  very  soft  and  pasty  to  the  touch.  It  is  now  to 
be  dried  at  a  very  gentle  heat,  until  all  the  water  is 
expelled,  when  it  will  assume  the  form  of  a  fine,  but  not 
impalpable  powder.  In  this  condition  it  is  easily  reduced 
to  a  powder,  but  in  case  there  may  be  any  lumps  present, 
it  should  be  sifted  through  a  fine  gauze- wire  sieve. 

To  mix  the  fuller's  earth  with  soap  (resin  soap  by 
preference),  the  latter  should  be  put  into  a  steam  jacket- 
pan,  and  the  earthy  powder  spread  over  the  surface,  a  little 
at  a  time,  with  constant  crutching,  until  the  full  quantity 
has  been  introduced.  Bearing  in  mind,  however,  thafc 
the  dried  clay  is  highly  absorbent,  after  a  certain  quan- 
tity has  been  worked  in,  the  mass  will  become  consider- 
ably stiffened,  and  thereby  render  the  crutching  both 
laborious  and  difficult,  therefore,  to  make  up  for  the  water 
expelled  from  the  soap  by  evaporation,  a  small  quantity 
of  hot  water  may  be  added,  if  necessary,  and  finally,  any 
desired  perfume  added,  if  for  a  toilet  soap.    In  this  way 
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it  is  possible  to  introduce  at  least  one-third  of  fuUer^s 
earth,  or  one  part  to  two  parts  of  soap,  whereby  a  very 
useful  compound  is  formed  which,  as  a  skin  soap,  is  most 
agreeable,  and  is,  when  not  perfumed,  specially  service- 
able as  a  nursery  soap. 

Davis's  Process, — Another  method  of  blending  fuller's 
earth  and  other  substances  with  soap,  is  that  proposed  by 
Mr.  Davis,  in  which  pipe-clay,  pearlash,  or  calcined  soda, 
are  introduced.  When  pearlash,  or  soda,  is  employed  it 
is  first  calcined  and  then  ground  up  with  the  fuller's 
earth  and  clay  until  intimately  mixed,  and  in  this  con- 
dition they  are  to  be  incorporated  with  the  soap.  The 
proportions  are — To  every  126  lbs.  of  soap,  in  a  melted 
state,  take  60  lbs.  of  fuller's  earth,  slaked  or  dried,  56  lbs. 
of  dried  pipe-clay,  and  112  lbs.  of  calcined  soda  or  pearl- 
ash, all  in  powder,  and  sifted  as  finely  as  possible.  Incor- 
porate the  whole  by  stirring  or  crutching,  as  quickly  as 
possible  before  the  pasty  mass  cools.  If  it  is  desirable  to 
omit  the  fuller's  earth  in  the  above  formula,  the  pro- 
portions are  to  be  :  —  soap,  120  lbs. ;  dried  pipe-clay, 
112  lbs.  ;  and  calcined  alkali,  96  lbs.  This  soap  is  said  to 
be  useful  for  general  washing  purposes  at  sea,  and  for 
washing  white  linen  in  salt  water. 

For  soap  to  be  used  for  washing  white  linen  in  fresh 
water,  112  lbs.  of  soap,  28  lbs.  of  dried  pipe- clay,  and 
36  lbs.  of  calcined  soda  are  used  in  the  above  process. 
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BIMNFECTING  SOAP. 

Chloridised  Sanitary  Soap.— Bleaching  Soap  in  the  Pan. — Pearlash  added 
to  Combined  Soap. — Lime  Soap,  by  Lunge's  Method. 

Chloridised  Sanitary  Soap. — The  object  of  the  process, 
for  which  the  author  obtained  a  patent  in  1865,  was  to 
impart  to  ordinary  household  and  toilet  soaps,  disinfect- 
ing, deodorising,  and  bleaching  properties,  and  at  the 
same  time  to  increase  the  detersive  action  of  the  soap. 
The  material  employed  was  chloride  of  soda,  which  was 
prepared  by  mixing  chloride  of  lime*  (bleaching  powder) 
worked  up  into  a  thin  paste  with  cold  water,  with  a 
solution  of  carbonate  of  soda — either  soda  crystals  or 
soda  ash  being  used,  according  to  convenience.  The  double 
decomposition  which  takes  place  when  the  two  substances 
(chloride  of  lime  and  soda)  are  brought  in  contact,  results 
in  the  formation  of  chloride  of  soda  in  solution,  and  car- 
bonate of  lime  as  an  insoluble  precipitate. 

To  make  the  Disinfecting  Mixture, — Take  of  chloride 
of  lime  28  lbs.  and  mix  into  a  thin  paste  or  cream  with 
about  10  gallons  of  cold  water,  then  dissolve  32  lbs.  of  soda 
crystals  in  18  gallons  of  hot  water.  The  solution  of  soda 
is  to  be  placed  in  a  clean  tub  or  cask  (a  steamed  oil  cask 
will  do),  and  a  crutch  placed  in  it  for  stirring.  Two  strips 
of  wood  are  then  laid  across  the  upper  rim  of  the  vessel, 
upon  which  a  fine  wire- gauze  sieve  is  to  be  rested.  The 
chloride  mixture  is  now  to  be  ladled  into  the  sieve,  and  as 
each  ladleful  is  introduced  the  contents  of  the  vessel  are  to 
be  briskly  stirred.    The  object  of  passing  the  chloride 

*  Otherwise  chlorinated  lime. 
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through  a  sieve  is  to  keep  back  unmixed  lumps,  fragments 
of  wood,  and  other  impurities.  When  nearly  all  the 
chloride  has  been  added,  with  constant  stirring,  the  mass 
thickens  and  in  a  few  moments  after  it  becomes  more 
fluid,  when  the  decomposition  is  complete,  and  the  mixture 
is  ready  for  use. 

The  proportion  of  soap  for  one  frame  being  put  into  the 
frame,  the  mixture  is  to  be  added  a  pailful  at  a  time,  and 
well  crutched  by  one,  or  by  preference  two  men,  care  being 
taken  to  clear  the  soap  from  the  sides  and  ends  of  the 
frame,  otherwise  dark  patches  of  the  original  soap  will 
appear  when  the  mass  is  cold. 

The  best  kind  of  soap  for  converting  into  the  sanitary 
soap  'Ms  a  stiff  curd,  from  which  the  leys  have  been 
allowed  to  drain  as  much  as  possible^  by  several  hours' 
repose  in  the  soap-pan.  It  is  also  important  that  the  soap 
should  not  be  of  a  higher  temperature  than  130°  to  150^  F., 
otherwise  separation  may  occur.  This  is,  however,  readily 
avoided  by  adopting  the  precaution  suggested.  After 
crutching,  the  soap  is  allowed  to  cool  as  usual,  and  is  then 
cut  into  bars  in  the  ordinary  way. 

When  this  soap  is  prepared  from  ordinary  London  grey 
mottled  soap,  the  bleaching  property  of  the  chloride  of  soda 
will  manifest  itself  by  the  superior  colour  of  the  soap, 
which,  while  preserving,  to  some  extent,  the  mottle  or 
strike,"  will  be  considerably  improved ;  and  if  the 
original  soap  has  been  made  from  rank  and  coarse  goods, 
the  chloride  will  have  diminished  their  disagreeable  odour 
in  a  great  degree.  Indeed,  the  chlorinated  soap  has  an 
exceedingly  agreeable  odour  as  compared  with  ordinary 
mottled  soaps.  It  will  be  observed  that,  in  adding  the 
above  mixture  to  soap,  the  carbonate  of  lime  resulting  from 
the  decomposition  also  enters  the  soap,  and  this  might 
naturally  appear  objectionable.  It  is  but  right  to  mention 
therefore  that  when  the  mixture  is  properly  prepared,  and 
its  incorporation  with  the  true  soap  satisfactorily  accom- 
plished, the  impalpable  particles  of  carbonate  of  lime  are 
not  perceptible,  neither  do  they  present  any  inconvenience 
when  the  soap  is  used  for  laundry  or  other  purposes,  while, 
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on  the  other  hand,  its  very  superior  cleansing  and 
bleaching  powers  render  it  infinitely  more  economical  to 
the  user.  It  has  been  found  in  large  laundries  that 
women  whose  hands  had  suffered  much  from  using  mottled 
soap  containing  caustic  ley  in  its  interstices,  were  agree- 
ably surprised  to  find  their  excoriated  hands  assume 
the  normal  condition  after  using  the  chloridised  soap  for  a 
short  time.  Indeed  it  is  a  fact  that  this  compound  soap 
imparts  a  most  agreeable  smoothness  to  the  skin,  which, 
after  using  it,  becomes  remarkably  soft  and  glossy. 

Instead  of  employing  carbonate  of  soda  in  preparing  the 
chloride  of  soda,  as  before  described,  a  solution  of  silicate 
of  soda  (glass  liquor)  may  be  used,  for  which  suggestion 
the  author  was  indebted  to  his  friend  Mr.  John  Cowan,  of 
the  Barnes  Soap  Works.  In  this  case,  the  following  pro- 
portions may  be  taken. 

Chloride  of  lime  worked  up  into  a  thin  paste  or  cream, 
as  before  20  lbs. ;  silicate  of  soda,  20  lbs._,  dissolved  in  warm 
water  until  it  marks  about  18°  Twaddell.  These  materials 
are  to  be  mixed  and  used  in  the  same  manner  as  before, 
and  the  proportions  of  the  chlorinated  mixture  may  be 
regulated  according  to  the  nature  of  the  soap,  from  four  to 
six  60  Ib.-pailfuls  being  a  fair  proportion  for  a  half-ton 
frame. 

When  the  chloridised  soap  has  been  well  prepared,  linen 
and  floor-boards  washed  with  it  become  remarkably  white 
with  comparatively  little  labour,  which  facts  have  been 
demonstrated  by  repeated  and  extensive  trials. 

It  should  be  mentioned  that  the  chloride  has  the  eff'ect 
of  considerably  hardening  soaps  free  from  resin,  and  is 
specially  available  for  soaps  containing  a  large  percentage 
of  cocoa-nut  oil ;  and  even  after  being  heavily  "  run  or 
liquored  with  silicate  solution,  several  60  lb.  pails  of  the 
chloride  mixture  may  be  added  with  advantage.  Soap  of 
this  kind  however  should  be  crutched,  as  usual,  until  begin- 
ning to  ^'  set.'^ 

An  important  application  of  the  chloride  of  soda  is  in 
bleaching  soap  made  from  the  darkest  nigers,  which  may 
to  effected  by  introducing  oertaiu  proportiol|^5  gf  th© 
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chloride,  until  the  colour  of  the  soap  is  evidently  and  suffi- 
ciently improved. 

Bleaching  Soap  in  the  Pan. — When  soap  is  made  from 
dark-coloured  goods,  or  from  materials  in  which  a  certain 
quantity  of  dark-coloured  fatty  matter  forms  a  part,  a  con- 
siderable improvement  in  the  colour  of  the  batch  may  be 
made  by  adding  a  moderate  quantity  of  solution  of  chloride 
of  soda  after  the  first  operation  of  saponification  is  com- 
plete. The  chloride  solution  is  prepared  in  the  same  way 
as  described  in  the  first  formula,  but  twice,  or  even  three 
times  the  quantity  of  water  should  be  applied,  in  order  to 
facilitate  the  deposit  of  the  carbonate  of  lime.  After  the 
materials  have  been  mixed  with,  say,  28  gallons  of  water 
for  each  28  lbs.  of  chloride  of  lime  and  32  lbs.  of  soda 
crystals  used,  about  56  gallons  more  cold  water  are  added 
and  the  mixture  well  stirred,  after  which  it  is  allowed  to 
repose  for  a  few  hours,  when  the  clear  liquor  (which  has 
a  slightly  greenish  tint)  may  be  drawn  off  as  required,  and 
as  much  of  it  spread  over  the  boiling  contents  of  the  pan 
by  means  of  a  ladle  or  swimmer  as  may  be  found  necessary 
to  bleach  or  decolour  the  saponified  mass. 

When  all  the  liquor  has  been  drawn  off  the  residual 
carbonate  of  lime,  a  quantity  of  fresh  water  should  be 
added  with  brisk  stirring,  in  order  to  wash  out,  as  far  as 
practicable,  the  remaining  chloride,  and  the  weaker  liquor 
thus  obtained  may  be  used  in  place  of  water  in  future 
batches,  as  in  making  ordinary  leys.  Although  the  process 
has  been  extensively  adopted  in  various  parts  of  the  United 
Kingdom,  with  one  or  two  honourable  exceptions  it  has 
been  used  without  licence. 

Pearlash  added  to  Combined  Soap. — With  a  view  to 
neutralise  the  spent  leys  (salts)  contained  in  combined 
soaps — that  is,  curd  and  hydrated  soaps  combined,  as  in 
Blake  and  MaxwelPs  process,  or  other  such  combinations — • 
Kottula  introduces  a  certain  quantity  of  pearlash,  the 
proportion  varying  according  to  the  excess  of  spent  leys 
contained  in  such  combined  soap.  About  1  cwt.  of  pearl- 
ash  to  3  tons  of  soap  is  said  to  be  sufficient,  though  ainuch 
larger  proportion  may  be  used  for  some  soaps. 
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Iiime  Soap,Tby  Iiunge's  Method. — A  flat-bottomed  pan  I's 
preferred  for  making  this  soap,  into  which  is  introduced 
any  given  quantity  of  fatty  matter.  To  this  is  added 
double  the  quantity  of  water,  and  slaked  lime  equal  to 
12  per  cent,  of  the  weight  of  fatty  matter.  The  w^hole  is 
to  be  boiled  and  stirred  (with  an  agitator  "  by  preference), 
when  an  insoluble  hard  lime  soap  and  a  solution  of 
glycerine  are  produced,  when  the  latter  may  be  drawn  off 
from  the  bottom  of  the  pan.  A  certain  quantity  of  water 
and  commercial  carbonate  of  soda  (the  latter  ^being  slightly 
in  excess  of  the  quantity  of  lime  used)  are  next  added,  and 
the  boiling  and  stirring  continued,  when  the  hard  insoluble 
lime  soap  will  be  decomposed,  and  a  "  granulated  car- 
bonate of  lime  will  deposit,  leaving  a  soluble  soda  soap 
floating  in  flakes  on  the  surface  of  the  liquid.  If  the  soda 
employed  does  not  contain  sufiicient  salt,  a  sufficient 
quantity  of  sea  salt  is  to  be  added  to  promote  the 
separation. 

In  this  way,'*  the  inventor  says,  "  it  is  possible  to 
make  a  good  soap  from  fatty  matters  with  membranes,  or 
impure  oils,  without  previously  extracting  the  pure  fat  or 
oil.  When  cocoa-nut  or  palm-oil  is  saponified  by  this 
process,  the  quantity  of  lime  should  be  equal  to  about  one- 
fifth  of  the  weight  of  the  fatty  matter.  The  soap  thus 
prepared  is  stated  to  be  very  soluble,  even  in  salt  water, 
and  therefore  a  tolerably  pure  carbonated  alkali  should  be 
used. 
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SAPOJSflFIGATIOJS'  UNDER  FEES  SURE. 

Bennett  and  Gibbs's  Proress. — Mv.  Eogens's  Process. — New  Process  of 
Saponification. — Gluten  in  Soap. 

Bennett  and  Gibbs's  Process. — There  have  been  several 
attempts  to  produce  saponification  by  other  than  the 
ordinary  means,  including  the  "  cold  process "  of  Mr. 
Ilawes,  before  described,  in  which  agitation  of  the 
materials  performs  the  preliminary  stage  of  the  operation. 
Messrs.  Bennett  and  Gibbs  of  New  York  obtained  a  patent 
in  1865  for  a  mechanical  process  which  is  said  to  possess 
the  following  advantages :  1.  Rapidity  of  manufacture  ; 
2.  Improvement  in  quality ;  3.  Increased  quantity ; 
4.  Economy  in  labour ;  5.  Saving  in  fuel ;  6.  The  use  of 
cheaper  materials ;  7.  Saponification  of  all  the  grease ; 
8.  Saving  of  the  glycerine,  which  enters  into  the  soap. 
The  following  description  of  the  process  is  given  in 
Dussauce's  Treatise, 

Their  process  consists  in  agitating  the  saponifiable 
materials  with  caustic  or  carbonated  alkalies  in  solution 
in  water  in  a  closed  vessel,  while  under  heat  and  pressure, 
in  such  a  manner  as  to  cause  a  thorough  mixing  of  the 
fats  with  the  alkaline  solution,  and  producing  an  instan- 
taneous combination  of  the  fatty  acids  with  the  base  of  the 
alkaline  solution.  We  suppose  a  quantity  of  fatty  matter 
enclosed  in  a  vessel  with  a  solution  of  carbonate  of  soda  in 
water,  and  heat  applied  to  produce  a  pressure  of  220  to 
280  lbs.  per  square  inch,  and  a  temperature  of  350°  to 
400°  F.,  a  combination  between  the  fatty  acids  and  the 
soda  of  the  solution  will  take  place  only  at  the  upper  sur- 
face of  the  solution  when  in  contact  with  the  under  surface 
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of  the  grease,  the  heavy  ley  occupying  the  lower  part  of 
the  vessel,  and  soap  will  only  be  produced  where  the  fat 
and  alkali  unite. 

If  we  now  agitate  in  such  a  manner  as  to  stir  together 
and  thoroughly  mix  the  contents  of  the  vessel,  the  whole 
will  be  instantly  converted  into  a  homogeneous  and  even 
quality  of  soap.  It  is  advisable  to  use  no  more  water  than 
is  wanted  in  the  soap. 

The  inventors  use  a  boiler  or  cylinder  similar  to  a 
plain  cylinder  steam-boiler  resting  horizontally,  and 
heated  in  any  convenient  manner.  One  or  both  heads  of 
the  cylinder  is  made  so  as  to  be  conveniently  removable, 
and  is  about  the  full  size  of  the  inner  diameter  of  the 
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cylinder,  so  as  to  admit  of  the  insertion  of  a  revolving 
shaft,  a  a  a  (Fig.  21),  which  should  be  as  long  as  the 
cylinder  itself.  The  bearings  of  this  shaft  should  be  in 
the  centre  of  the  cylinder,  and  either  or  both  ends  w^orked 
through  a  stuffing-box  c  for  the  convenience  of  applying 
to  the  pulley  li  power  to  revolve  the  shaft.  On  the  shaft 
are  fastened  arms  g  with  floats  or  stirrers //,  extending 
nearly  to  the  sides  of  the  cylinder ;  the  arms,  floats,  or 
agitators  on  one  side  of  the  shaft  when  revolved  carrying 
the  fat  down  into  the  alkali,  while  the  agitators  on  the 
other  side  carry  the  alkali  up  into  the  fat,  thus,  while 
under  heat  and  pressure,  thoroughly  mixing  the  whole^ 
and  causing  the  conversion  of  the  whole  contents  of  the 
vessel  instantly  into  a  uniform,  even,  and  good  quality  of 
soap. 
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"At  the  fire  end  of  the  cylinder  are  placed  two 
safety  valves,  one  e  on  the  top  of  the  cylinder,  the 
other  d  on  an  outlet  pipe  inserted  in  the  head  of  the 
cylinder.  They  also  use  a  mercury  bath  k  of  about  four 
inches  in  length  of  gas-pipe,  and  which  is  screwed  into 
the  boiler  or  cylinder  in  any  convenient  place  for  the 
insertion  of  the  thermometer  bulb.  At  the  opposite  end 
of  the  cylinder  is  an  opening  i  for  the  insertion  of  a 
supply  pipe  ;  at  the  fire  end  is  also  an  opening  I  for 
the  insertion  of  a  second  outlet  pipe,  and  which  is 
intended  to  be  used  only  when  it  is  desired  to  draw  off 
the  whole  contents  of  the  vessel.  When  the  machinery 
is  first  put  in  operation,  it  is  necessary  to  allow  some 
carbonic  acid  to  escape  by  one  of  the  safety  valves,  if 
carbonate  of  soda  is  used,  in  order  to  prevent  undue 
pressure  by  the  liberation  of  the  carbonic  acid  when 
combination  of  the  fatty  acids  with  the  alkali  takes  place. 
If  any  of  the  liquids  be  allowed  to  escape  before  the 
temperature  reaches  325°  to  375°,  they  should  be  returned 
to  the  cylinder. 

"The  safety  valve  on  the  outlet  pipe  d  may  be  so 
loaded  as  to  allow  an  escape  of  soap  at  a  pressure  of  250 
to  270  lbs.,  and  a  quantity  of  ley  and  oil  may  be  pumped 
in  at  the  opposite  end,  the  agitation  being  kept  up,  and 
thus  a  continual  stream  of  soap  is  kept  up  as  long  as  the 
feeding  is  continued.  The  product  may  then  be  prepared 
for  market  by  cooling,  moulding  (framing)  and  cutting 
processes  in  ordinary  use.  By  this  process  the  soap  is 
made  in  less  than  one  hour  from  the  time  the  ingredients 
are  introduced  into  the  boiler,  but  a  uniform  and  thorough 
saponification  is  obtained  at  the  instant  that  the  heat  and 
pressure  arrive  at  the  required  degree,  be  the  time  long  or 
short ;  if  this  degree  is  reached  in  five  minutes,  the  soap 
is  made." 

The  propoiiiojis  cmpJoijed  by  the  inventors  are  thus 
given :  carbonate  of  soda  (English)  at  48° ;  water, 
100  lbs.;  lard,  tallow,  or  oil,  100  lbs.;  27  lbs.  of 
carbonate  of  soda  will,  it  is  said,  make  a  neutral  soap 
for  soft  water.    The   product   obtained  by   the  above 
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process  is  200  lbs.  of  soap  for  every  100  lbs.  of  grease 
employed. 

The  process  is  stated  to  be  applicable  to  making  any 
kind  of  soap,  including  soft  soap,  which  is  prepared  with 
the  same  rapidity  as  any  other,  without  requiring  the  use 
of  so  much  potash  as  in  the  ordinary  processes. 

Mr.  G.  W.  Rogers's  Process. — By  another  process, 
namely,  that  of  Mr.  Gr.  W.  Rogers  of  Lancaster,  JN".  Y., 
soap  is  made  under  pressure  at  a  lore  temperature^  instead 
of  the  high  temperature  adopted  in  the  above  and  similar 
systems,  by  which  the  inventor  states  there  is  a  saving  of 
time,  inasmuch  as  the  soap  can  be  made  in  from  fifteen  to 
twenty-five  minutes,  with  complete  saponification.  By 
this  plan,  moreover,  the  materials  become  bleached,  thus 
enabling  inferior  goods  to  be  employed  in  the  manufacture. 
The  materials  are  mixed  in  a  tank  heated  by  steam,  and 
the  mass  thus  prepared  is  run  into  an  iron  cylinder  capable 
of  holding  one  or  more  tons,  and  subjected  to  a  pressure  of 
about  400  lbs.  to  the  square  inch  by  means  of  a  force- 
pump  driven  by  steam.  The  mass  is  kept  in  this  cylinder 
until  saponification  is  complete,  when  it  is  run  into  frames. 
By  this  system  any  of  the  usual  combinations  of  fatty 
matters  may  be  employed,  and  the  product  is  said  to  be 
both  firm  and  translucent.  It  should  be  observed  that  in 
both  processes  given  carbonate  of  soda  is  used  instead  of 
caustic  soda,  which  also  renders  the  employment  of 
common  salt  unnecessary. 

Hew  Process  of  Saponification. — M.  Berghart  has 
patented  a  process  by  which  animal  or  vegetable  fats  or 
oils  are  distilled  into  caustic  or  carbonated  leys  of  soda  or 
potash.  The  fatty  matter  is  placed  in  a  jacketed  retort, 
heated  by  high-pressure  steam,  or  in  a  retort  otherwise 
heated  to  a  temperature  which  will  volatilise  the  oil  or  fat 
without  charring  it.  "When  the  oil  or  fat  begins  to 
volatilise,  air  or  carbonic  acid  gas  is  blown  into  the 
retort,  which  carries  over  the  fatty  acids,  which  are  con- 
densed in  proper  receivers.  Atmospheric  air  alone,  or  in 
combination  with  superheated  steam,  is  preferred  in  carry- 
ing out  this  part  of  the  process. 
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The  current  of  air^  or  steam  and  air,  is  sometimes  blown 
into  the  space  above  the  liquid  fatty  matter  in  the  retort, 
and  when  advisable  it  is  blown  direct  into  the  melted  fat. 
The  current  of  air  has  the  effect  of  carrying  over  the  fatty 
acids  in  a  more  or  less  finely  divided  state,  when  they  pass 
into  a  chamber,  or  series  of  chambers,  which  are  fitted 
with  partitions  in  such  a  way  that  the  current,  in  passing 
through  them,  deposits  the  solid  fatty  acids  in  the  ordinary 
way. 

When  the  fatty  matters,  as  printers'  grease,  for 
instance,  contain  alizarine  or  other  colouring  matters, 
the  fatty  acids  pass  over  from  the  retort,  while  the 
alizarine  or  other  colouring  matter  remains  in  the 
retort,  and  is  afterwards  treated  to  separate  any  re- 
maining fat  from  the  colouring  matter,  which  is  thus 
recovered.  It  is  therefore  important,  when  alizarine  or 
other  colour  is  present,  to  avoid  too  high  a  temperature 
in  the  distillation. 

In  making  soap  by  this  process,  the  vapour  of  the  fatty 
acids  is  passed  direct  into  caustic  or  carbonate  leys  of  soda 
or  potash,  the  strength  of  which  depends  upon  the  nature 
of  the  fatty  matter  employed.  If  a  slight  excess  of  alkali 
is  used,  the  ordinary  process  of  "  salting  is  not  required. 
The  fatty  acids  are  blown  into  the  leys  until  the  alkali 
is  nearly  or  about  neutralised.  The  ley  is  by  preference 
contained  in  a  closed  tank,  which  communicates  directly 
with  the  outlet  pipe  of  the  retort.  If  necessary,  the 
fatty  acids  may  be  washed  before  being  treated  with  ley, 
in  which  case  the  vapours  are  allowed  to  pass  into  a 
chamber  containing  water.  The  inventor  prefers  to 
employ  hot  air  and  superheated  steam,  in  combination  to 
carry  over  the  fatty  acids  into  the  ley,  by  which  the  soap 
becomes  boiled  during  its  formation,  and  thus  time  is  saved 
in  the  operation.  The  air  has  an  important  effect  in 
aiding  the  chemical  reaction,  apart  from  its  use  as  a 
vehicle  to  carry  over  the  fatty  acids.  The  steam  is  used 
principally  to  prevent  the  charring  of  the  matters,  and  in 
the  making  of  the  soap  to  assist  in  the  boiling  of  the  same. 
By  the  employment  of  the  high  temperature^  the  fatty 
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acids  are  separated  from  the  glyceryl  compounds  without 
the  aid  of  sulphuric  acid  or  of  saponification. 

Gluten  in  Soap, — This  process,  patented  by  Lorberg, 
consists  in  making  a  solution  of  gluten  in  caustic  alkali, 
which  is  afterwards  to  be  mixed  with  soap  to  the  extent  of 
about  ten  per  cent.  It  is  said  to  impart  increased 
emoUiency  to  the  soap.  The  solution  of  gluten  is  thus 
made : — In  a  solution  of  caustic  alkali  (soda  or  potassa) 
at  about  28"^  B.  as  much  bran,  or  gluten  derived  from 
any  other  source,  is  added  as  the  alkali  will  take  up  after 
digesting  for  some  hours,  when  a  clear  homogeneous 
mass  is  obtained.  This  is  now  strained  through  a  fine 
sieve  or  coarse  cloth^  when  it  is  ready  to  be  added  to  the 
soap  in  the  proportion  given.  It  must  be  borne  in  mind 
that  nitrogenous  matters,  such  as  gluten,  are  apt  to 
undergo  decomposition  on  treatment  with  caustic  alkali. 


CHAPTER  XIV. 


VARIOUS  PFiOCUSSFS. 

Kiirten's  Process. — Lumbarton's  Process. — Mr.  Symons's  Disinfecting 
Soap. — Soaps  made  from  Animal  Refuse. — Bernadet's  Process. — 
Villart's  Process. — Cievel's  Process. — Villacrose's  Process. — Cutting 
Soap. 

Kurten's  Frocess. — In  this  process  caustic  potash  is 
added  to  caustic  soda  in  the  manufacture  of  soaps.  For 
making  mottled  soap,  tallow,  bone  fat,  or  bleached  palm- 
oil  is  boiled  with  ley  and  converted  into  a  hard  soap.  The 
soap  is  then  allowed  to  remain  in  the  pan  from  three  to  six 
hours,  so  that  the  ley  may  settle.  In  the  meantime  a 
second  pan  is  charged  with  cocoa-nut  oil,  and  a  ley  composed 
of  3  parts  caustic  soda  and  1  part  potash  added,  and  when 
the  mass  is  turning  into  soap  the  former  soap  is  added  to 
it,  and  the  two  soaps  boiled  together  until  sufficiently  hard, 
when  the  soap  thus  formed  is  to  be  put  into  frames  as  usual. 
It  is  said  that  soap  thus  made  has  a  "  beautifully  mottled 
appearance,''  lathers  freely,  and  has  a  smooth  surface. 

In  making  yellow  soap  by  this  process,  2  parts  of 
tallow  or  palm-oil  and  1  part  of  resin  are  melted 
together,  and,  when  nearly  cool,  for  every  100  lbs.  of  the 
mixture  90  lbs.  of  solution  of  soda  and  40  lbs.  of  solu- 
tion of  caustic  potash  are  added.  The  mass  is  then  well 
stirred  for  five  or  ten  minutes,  when  it  becomes  so  thick 
that  the  ley  cannot  separate  from  it ;  it  is  then  ladled  into 
the  frames,  and  in  the  course  of  a  day  will  become  solid. 
The  soap  is  allowed  to  remain  in  the  frames  from  three  to 
six  days.  Now  water,  or  a  solution  of  potash,  in  the  pro- 
portion of  10  lbs.  to  20  lbs.  for  every  100  lbs.  of  soap,  is 
put  into  the  soap-pan,  and,  when  boiling,  the  soap  (pre- 
viously cut  into  small  pieces)  is  added  to  it  and  allowed  to 
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dissolve,  but  without  boiling.  If  it  is  not  sufficiently  hard 
when  dissolved,  brine  is  to  be  added  until  it  becomes  quite 
thick.  The  novelty  of  this  process  consists  in  the  use 
of  caustic  potash,  and  dissolving  and  warming  up  the 
soap  a  second  time  without  boiling  it." 

Lum"barton's  Process  consists  in  saponifying  fatty 
matters  by  boiling  them  with  an  alkaline  mixture  com- 
posed of  carbonate  of  soda,  quicklime,  common  salt,  and 
alum,  the  ingredients  being  mixed  in  the  following  pro- 
portions :■ — Sub-carbonate  of  soda,  10  parts;  quicklime, 
10  parts ;  alum,  1  part ;  common  salt,  1  part.  These, 
being  mixed  with  water,  are  added  to  the  fatty  matters, 
and  the  whole  well  boiled,  when,  it  is  said,  they  will  be- 
come perfectly  saponified.  The  soap  produced  by  this 
process  contains  all  the  glycerine,  and  the  product  will  be 
**a  hard  soap  of  very  fine  character ;  has  no  disagreeable 
smell,  and  can  consequently  be  used  for  toilet  or  ordinary 
washing  purposes." 

Mr.  Symons's  Disinfecting  Soap  consists  in  adding  to 
ordinary  soaps  the  disinfecting  and  deodorising  substance 
known  as  thymol  or  thymic  acid^  which  is  soluble  in  water, 
in  solutions  of  alkalies,  &c.,  forming  compounds  which 
are  soluble  in  water.  Its  advantages  over  carbolic  acid, 
creosote,  &c.,  are  that  it  has  no  unpleasant  taste  or  odour, 
being  very  aromatic.  Its  solutions  are  strongly  antisep- 
tic, and  possess  disinfecting  properties  in  a  higher  degree 
than  carbolic  acid,  and  its  weaker  solutions  do  not  act 
cauterisingly  but  coolingly." 

Soaps  made  from  Animal  Refuse. — Although  it  is 
well  known  that  caustic  alkalies  will  saponify  animal 
tissues,  membraneous  matters,  and  indeed  all  parts  of 
animals  except  the  bone,  this  source  of  soap-making 
material  has  not  been  much  explored  in  this  country.  On 
the  Continent,  however,  some  attention  has  been  devoted 
to  this  subject,  and  many  processes  devised  for  utilizing 
slaughterers'  offal  and  butchers'  waste  as  soap  material. 
Some  of  these  processes  are  given  in  Dussauce's  Treatise, 
from  which  we  make  a  few  extracts  : — 

•*  Bernadet's  Process. — The  intestines  are  deposited  in 
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caustic  ley  to  prevent  decomposition  until  they  are  to  be 
used.  The  ley  is  then  heated  until  entire  saponification 
takes  place,  which  operation  is  easy,  and  a  very  slightly- 
coloured  grey  soap  is  obtained.  If  required  to  be  whitened, 
a  solution  of  chloride  of  soda  (see  page  112)  is  poured  into 
the  pan,  after  which  common  salt  is  added  to  produce 
separation. 

"  Villart's  Process  has  for  its  object  the  conversion  of 
animal  matters  in  general  into  soap,  but  more  especially 
the  residuum  of  meat,  scrapings  of  tallows  (query,  suets), 
intestines,  &c.  From  these  two  kinds  of  soap  are  obtained, 
the  first  of  a  greenish- white  colour,  not  very  firm,  and 
having  a  disagreeable  odour  ;  the  second  is  similar  to  the 
above,  but  with  the  addition  of  resin  and  tallow,  properly 
saponified  and  mixed  with  the  '  animal  soap.'  The  pro- 
cess is  divided  into  four  operations  : — 

1.  Maceration,  The  substances  are  placed  in  wooden 
tubs  capable  of  holding  about  300  or  400  lbs.,  when  a  ley 
composed  as  follows  is  poured  over  them: — Lime,  10  parts  ; 
soda  ash,  12  parts  ;  water,  100  parts.  The  lime  is  first 
slaked  and  the  soda  ash  dissolved  in  water,  and  this  is 
then  poured  on  the  lime,  with  stirring,  and  the  mixture 
then  poured  over  the  animal  substances,  the  whole  being 
allowed  to  remain  in  this  condition  for  some  time,  but 
with  occasional  stirring. 

2.  Washing.  When  the  saponification  (by  macera- 
tion) has  been  eSected,  the  animal  substances  are  washed 
in  tubs,  to  remove  the  lime  attached  to  them,  after  which 
they  are  exposed  to  the  action  of  the  air. 

"  3.  Solution,  After  sufilcient  exposure  to  the  air,  the 
animal  substances  are  placed  in  a  pan,  with  a  sufficient 
quantity  of  water,  and  for  every  pound  of  them  add 
12  gallons  of  ley  at  4^  prepared  as  follows : — Soda  ash, 
1  lb. ;  lime,  1  lb. ;  water,  6  lbs.  This  ley  marks  15°,  and 
has  always  succeeded  ;  however,  weaker  or  stronger  leys 
may  be  used,  that  is  from  20^^  to  30°,  and  give  good 
results. 

"  The  animal  matters  being  completely  dissolved,  the 
solution  is  to  be  poured  oif  from  the  lime,  and  the  solu- 
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tion  again  boiled,  adding,  during  the  boiling,  25  gallons 
of  the  second  ley  for  every  2  lbs.  of  substance,  and  con- 
tinue to  boil  until,  on  cooling,  it  has  the  appearance  of  a 
firm  paste. 

**4.  Codion,  The  object  of  this  operation  is  to  give 
the  soap  a  consistency  which  will  render  it  saleable  as  a 
commercial  article,  for  which  purpose  tallow  and  resin  are 
added  in  proportions  varying  from  2  to  100  per  cent,  in 
the  second  ley  above  given.  Thus,  for  treating  500  lbs. 
of  the  soap  first  obtained,  take :  resin,  100  lbs. ;  tallow, 
50  lbs. ;  liquor,  No.  2,  200  lbs.  These  are  to  be  boiled 
until  perfectly  saponified,  when  the  former  soap  is  to  be 
added,  little  by  little,  to  avoid  too  much  swelling,  and  the 
boiling  continued  until  the  paste,  on  cooling,  becomes 
hard,  when  it  is  run  into  frames,  and  may  be  cut  in  about 
two  days  after.'^ 

Crevel's  Process. — Melt  in  boiling  water  the  greases, 
meats,  or  other  parts  of  animals,  press,  and  keep  the  resi- 
duum ;  triturate  and  grind  the  residuum,  macerate  it  in 
alkaline  liquor  for  several  days ;  put  the  macerated  sub- 
stance into  a  pan,  and  boil  until  perfect  liquefaction  takes 
place,  when  it  must  be  allowed  to  cool.  The  mass  is  then 
to  be  heated  again^  and  alkali  added  gradually,  care  being 
taken  not  to  employ  too  strong  a  ley.  When  the  mixture 
has  acquired  the  proper  alkaline  strength  the  heat  is 
slackened  and  the  mass  allowed  to  cool.  From  10  to  15 
per  cent,  of  resin  should  be  added  to  the  above,  and  when 
saponification  is  completed  the  soap  is  framed  as  usual. 

Villacrose's  Process. — In  this  process  animal  sub- 
stances are  saponified  as  follows : — Take  animal  substances, 
200  lbs. ;  caustic  soda,  10  lbs.  ;  melted  tallow,  40  lbs. 
The  pan  is  first  to  be  heated,  and,  when  warm,  the  soda  is 
to  be  thrown  in,  the  small  quantity  of  water  it  contains 
being  sufiicient  to  dissolve  it.  Now,  immediately  intro- 
duce the  animal  substances  and  stir  well.  The  heat  must 
be  gentle  at  first,  and  the  temperature  gradually  raised  to 
167°  F.  During  the  melting  the  mass  must  be  stirred 
until  it  thickens,  then  add  the  40  lbs.  of  tallow  (with  a 
little  water  if  jiecessarjOj  whicU  soon  becomes  saponified^ 
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and  the  operation  is  complete,  and  the  soap  is  framed  as 
usual. 

Cutting  Soap. — When  the  soap  is  cold  enough  to  be 
cut,  the  bolts  are  detached  from  the  iron  frame  (Fig.  2), 
and  the  sides  and  ends  are  removed  and  placed  aside. 
The  sides  and  ends  of  the  block  of  soap  are  first  scraped  all 
over  with  the  scraper,  Fig.  22 ;  it  is  then  marked 
at  each  corner  by  means  of  the  gauging  stick  /T^^ 
(Fig.  15).  A  workman  then  takes  the  cutting  wire  ^ 
(Fig.  23),  and  throws  the  loop  over  the  block  of  Fig.  22. 
soap,  when  the  wire  is  taken  in  hand  by  a  second 
workman  (see  drawing.  Fig.  24),  who  fits  the  wire  into 


the  two  upper  notches ;  the  first  man  then  pulls  the  wire 
by  its  two  wooden  handles  steadily  until  the  first  slab  is 
cut.  This  top  slab  is  cast  aside  to  be  used  up  with  other 
waste  in  future  batches.  When  all  the  soap  is  cut,  lhe 
slabs  are  removed  one  by  one  and  placed  on  the  barring 
machine  (Fig.  14),  to  be  afterwards  cut  into  bars  in  tho 
manner  before  described. 


CHAPTER  XV. 


MANUFACTURE  OF  SOFT  SOAPS. 

Preparation  of  the  Potash  Ley. — The  Fatty  Materials  Employed. — Scotch 
Soft  Soap. — London  Crown  Soap." — Resin  in  Soft  Soaps. — Con- 
tinental Methods. 

Although  the  production  of  soft  soaps  is  far  less  extensive 
than  of  those  commonly  known  as  hard  soaps,  still  it  is  an 
important  branch  of  the  manufacture,  since  these  soajDS 
are  employed  in  many  useful  arts,  as  for  example  in  the 
dressing  of  woollen  textile  fabrics. 

The  alicali  employed  in  the  manufacture  of  soft  soaps  is 
potash,  and  it  is  a  characteristic  of  all  soaps  made  with 
this  alkali  that,  instead  of  assuming  a  hard,  solid  con- 
sistence, as  is  the  case  with  soaps  made  from  soda,  they 
are  always  soft,  tenacious,  and  more  or  less  transparent. 
Moreover,  potash  soaps  always  contain  a  large  percentage 
of  water,  more  in  a  state  of  mechanical  mixture  than  in 
chemical  combination ;  and  while  3  parts  of  fatty  matter 
will  generally  yield  about  5  parts  of  soda  soap,  the  same 
proportion  of  fatty  matter,  treated  with  caustic  potash  ley, 
will  yield  from  6  to  7  parts  of  potash  soap. 

Potash  leys  cannot  be  separated  from  the  soap,  as  in 
the  ordinary  method  of  purifying  soda  soaps  ;  therefore  the 
leys  employed  wholly  enter  into  the  composition  of  the 
soap.  Much  care  is  therefore  necessary  to  avoid  introduce 
ing  too  great  an  excess  of  the  alkali. 

Preparation  of  tlie  Potasli  Ley. — The  pearlashof  com- 
merce, or  American  potash  (caustic  potash),  are  ordinarily 
used  for  this  purpose,  and  the  former  is  converted  into 
caustic  potash,  by  means  of  fresh  lime,  in  the  same  way  as 
in  preparing  soda  leys.    It  is  usually  the  practice  to  pre- 
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pare  leys  of  two  or  three  different  degrees  of  strengtli, 
the  weaker  of  which  is  employed  in  the  first  operation  of 
pasting,  or  preliminary  stage  of  saponification. 

On  the  Continent  potash  leys  are  prepared  as  follows : — 
If  the  potash  is  in  the  form  of  hard  lumps,  these  are  first 
crushed  on  a  hard  stone  by  means  of  an  iron  "  punner/' 
and  if  300  or  400  gallons  of  ley  are  required,  from  450  to 
500  gallons  of  water  are  put  into  an  iron-pan,  and  brought 
to  a  boil.  The  potash  is  then  added,  a  little  at  a  time, 
until  the  whole  quantity  is  dissolved  ;  but  care  is  taken 
that  each  portion  is  dissolved  before  adding  the  next,  and 
so  on,  and  the  solution  of  the  alkali  is  accelerated  by  con- 
tinual stirring.  The  boiling  is  kept  up  until  the  solution, 
while  boiling,  marks  from  20^  to  22^  B. 

To  causticise  the  above  solution  of  carbonate  of  potash, 
from  60  to  70  per  cent,  of  fresh  lime  must  be  taken,  the 
weight  of  lime  being  determined  by  that  of  the  potash 
used.  The  lime  must  first  be  slaked  with  water,  as  usual, 
and  the  hydrate  of  lime  thus  formed  is  to  be  gradually 
added  to  the  hot  solution  of  potash ;  it  is,  however,  con- 
sidered preferable  to  make  the  lime  into  milk  of  lime,  by 
mixing  it  with  a  moderate  quantity  of  water.  While  the 
lime  is  being  introduced,  the  mixture  is  to  be  kept  well 
stirred,  and  the  boiling  should  be  continued  for  several 
hours,  when  the  fire  is  withdrawn  and  the  mixture 
allowed  to  rest,  so  that  the  carbonate  of  lime  may 
gradually  subside.  This  ley,  which  is  called  first,  or 
strong  ley,  should  stand  at  from  20''  to  25°  B.  The  clear 
ley  is  next  run  oft"  into  an  iron  tank  or  cistern,  which 
must  be  kept  closed  to  prevent  the  absorption  of  carbonic 
acid  from  the  air.  When  all  the  clear  ley  is  drawn  oft", 
an  equal  quantity  of  water  is  poured  on  to  the  lime,  and  the 
pan  well  stirred  for  a  short  time,  after  which  it  is  allowed 
to  rest  until  the  lime  has  again  deposited,  when  the  clear 
ley,  called  the  second  ley  (marking  from  12°  to  16°  B.)  is 
to  be  drawn  oft" into  a  separate  tank.  A  third  dose  of  water 
is  then  poured  in,  and  the  pan  again  stirred  as  before,  and 
after  about  twelve  hours'  repose,  a  third  ley  is  obtained  at 
about  6°  to  8°  B,    Further  washings  of  the  lime  may  then 

K 


130  THE  ART  OF  SOAP-MAKING, 

be  given,  until  the  lime  is  perfectly  freed  from  the  alkali, 
and  these  latter  washings  may  be  used  in  lieu  of  water  in 
subsequent  operations,  or  instead  of  using  pure  water  in 
dissolving  fresh  quantities  of  potash  when  preparing  other 
batches  of  ley. 

Some  manufacturers  emplo}^  variable  proportions  of  soda 
with  their  potash  leys,  by  which  the  soft  soaps  made  with 
them  acquire  a  firmer  consistence  than  when  caustic  potash 
alone  is  used,  besides  which  an  advantage  is  gained  by 
using  a  proportion  of  the  cheaper  alkali.  When  this  is 
the  case  the  soda  may  be  dissolved  with  the  potash  in  the 
first  instance,  the  proportion  of  soda  to  that  of  potash 
being  from  12  to  20  per  cent.  ;  but  when  a  larger  pro- 
portion than  15  per  cent,  of  soda  is  used,  the  resulting 
soap  will  not  be  so  transparent  as  ordinary  soft  soaps. 

The  ratty  Materials  employed. — These  are  the 
animal  and  vegetable  oils.  Of  the  animal  oils^  those 
of  the  whale,  seal,  and  cod  are  chiefly  used  ;  the  vege- 
table oils  are  olive,  hempseed,  linseed,  rapeseed,  coleseed, 
colza,  poppy,  &c.  Sometimes  oleic  acid,  palm-oil,  and 
small  quantities  of  tallow  are  also  employed  in  the  manu- 
facture, but  the  latter  is  only  used  to  give  the  soap  a 
granular  or  fig-like  appearance. 

In  making  Soft  Soap,  the  selected  oils  are  first  put  into 
the  pan,  and  moderate  heat  applied  until  the  oils  have  be- 
come thoroughly  liquefied,  when  the  third  ley^  marking 
from  6°  to  8°  B.,  is  run  in  gradually,  with  continual  stir- 
ring, until  a  perfect  combination  of  the  alkali  and  fatty 
matters  is  eflected,  which  is  determined  by  the  mass 
assuming  a  perfectly  homogeneous  condition,  there  being 
no  uncombined  oil  on  the  surface  or  ley  at  the  bottom  of 
the  pan.  The  mixture  is  then  gently  brought  to  a  boil, 
and  this  is  kept  up,  with  stirring,  for  several  hours.  As 
soon  as  the  paste  assumes  a  moderate  degree  of  consistency, 
additions  of  the  second  ley,  at  about  12°  to  15°  B.,  are  to 
be  made  gradually,  that  is  a  few  gallons  at  a  time  every 
quarter  of  an  hour  or  so,  continuing  to  do  this  with  con- 
stant boiling  for  a  few  hours,  during  which  time  the  added 
alkali  will  become  gradually  absorbed. 
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During  the  boiling  a  considerable  amount  of  fob  or 
foam  is  formed,  but  this  eventually  subsides  when  the 
operation  is  getting  near  completion,  and  the  mass  be- 
comes limpid  and  transparent.  The  soap  is  now  to  be 
treated  with  the  first  or  strong  ley,  at  22''  to  25^  B., 
added,  as  before,  in  small  quantities  at  a  time  at  short  in- 
tervals. By  continued  boiling,  and  consequent  evapora- 
tion of  the  water  from  the  leys,  the  soap  acquires  a  greater 
degree  of  stiffness,  and  samples  should  be  taken  occasion- 
ally and  examined  by  pressing  between  the  finger  and 
thumb,  in  the  usual  way  adopted  by  soap-boilers  ;  and 
when  the  proper  consistence  is  nearly  arrived  at,  small 
samples  should  be  set  aside  to  cool,  in  order  that  their 
actual  condition  may  be  ascertained.  If  the  soap,  when 
tried  between  the  fingers,  is  stringy,  the  boiling  must 
be  continued,  and  if  it  does  not  possess  a  sufiiciently 
alkaline  taste,  an  addition  of  strong  ley  must  be  made, 
and  the  boiling  kept  up  until  the  proper  consistence  is 
reached. 

Some  manufacturers  introduce  a  portion  only  of  the  oils 
into  the  pan  in  the  first  instance,  and  when  this  quantity 
has  attained  a  temperature  about  equal  to  that  of  boiling 
water,  the  weak  ley  is  added  gradually,  after  which  fresh 
oil  is  introduced,  then  more  weak  ley,  and  so  on,  until  the 
entire  charge  of  fatty  matter  is  introduced  into  the  pan,  and 
the  boiling  is  gently  kept  up  until  the  mass  has  acquired 
the  proper  pasty  consistence  of  the  first  operation.  The 
additions  of  stronger  leys  are  then  made,  as  before  de- 
scribed, the  soap  being  finished,  by  adding  the  necef^sary 
quantity  of  the  strongest  ley.  , 

Boiling. — In  boiling  soft  soaps,  great  care  is  taken  that 
the  ebullition  is  very  gentle  at  first,  owing  to  the  powerful 
action  exerted  by  the  chemical  union  of  the  alkali  and 
fatty  matter,  during  which  a  considerable  frothing  occurs. 
If  this  caution  were  not  observed,  the  mass  would  speedily 
boil  over.  When  examining  samples  of  the  soap,  if  sa- 
ponification is  complete  a  narrow  opaque  fringe  appears 
round  the  outer  edge  of  the  sample,  when  the  soap  is  said 
to  be  to  strength]  when  this  appearance  is  not  present  it 
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is  said  to  want  strength ;  or  if  the  opaque  fringe  first 
appears  and  then  vanishes^  it  is  said  to  have  fahe  strength, 
and  indicates  that  the  saponification  is  incomplete. 

Scotch.  Soft  Soap. — A  considerable  quantity  of  soft  soap 
is  made  in  Scotland,  and,  according  to  Ure,*  the  following 
process  is  that  generally  adopted  : — 273  gallons  of  whale 
or  cod  oil,  and  4  cwt.  of  tallow,  are  put  into  the  soap-pan, 
with  250  gallons  of  ley  from  American  potash,  of  such 
alkaline  strength  that  one  gallon  contains  6,600  grains  of 
real  potash.  Heat  being  applied  to  the  bottom  pan,  the 
mixture  froths  up  very  much  as  it  approaches  the  boiling 
temperature,  but  is  prevented  from  boiling  over  by  being 
beaten  down  on  the  surface,  within  the  iron  curb  or  crib 
which  surmounts  the  caldron.  Should  it  soon  subside 
into  a  doughy-looking  paste,  we  may  infer  that  the  ley 
has  been  too  strong.  Its  proper  consistence  is  that  of  a 
thin  glue.  We  should  now  introduce  about  42  gallons  of 
a  stronger  ley,  equivalent  to  8,700  grains  of  potash  per 
gallon,  and  after  a  short  interval  an  additional  42  gallons  ; 
and  thus  successively,  till  nearly  600  such  gallons  have 
been  added  in  the  whole.  After  suitable  boiling,  to 
saponify  the  fats,  the  proper  quality  of  soap  will  be 
obtained,  amounting  in  quantity  to  100  firkins  of  64  lbs. 
each  from  the  above  quantity  of  materials.  It  is  generally 
supposed,  and  I  believe  it  to  be  true,  from  my  own 
numerous  experiments  upon  the  subject,  that  it  is  a  more 
difficult  and  delicate  operation  to  make  a  fine  soft  soap  of 
glassy  transparency,  interspersed  with  the  figged  granu- 
lations of  stearate  of  potash,  than  to  make  a  hard  soap  of 
any  kind.^' 

There  can  be  no  doubt  whatever  that  considerable 
judgment  and  caution  must  be  exercised  in  the  boiling  of 
soft  soaps,  and  in  determining  the  exact  time  when  the 
fire  should  be  drawn  or  the  steam  turned  ofi*,  as  the  case 
may  be  ;  and  when  this  period  has  arrived,  it  is  important 
that  the  further  evaporation  of  water  from  the  ley  should 
be  checked  not  only  by  turning  ofl"  the  steam,  but,  if  con- 
venient, by  introducing  into  the  soap- copper  a  sufficient 
*    Pictionarjr  of  Art^,  Mauuf^cti^res,  and  Mipea," 
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quantity  of  cold  soap  to  reduce  the  temperature  of  tlie 
mass. 

London  "  Crown  Soap. "  of  the  best  quality  is  made  from 
tallow,  lard,  and  olive-oil,  and  the  caustic  potash  leys  are 
generally  emplo3^ed  in  two  diflferent  degrees  of  strength, 
the  weakest  from  8°,  and  the  strongest  from  25''  to  30°  B. 
The  proportions  of  materials  employed  for  18  barrels  of 
soap  are  :  tallow  and  lard  52  lbs.  each,  and  olive-oil  70 
gallons.  About  400  gallons  of  ley  being  prepared,  a  third 
of  this  quantity  is  first  put  into  the  pan,  when  the  tallow 
and  lard  are  added  and  the  steam  turned  on  ;  when  the 
fats  are  melted  the  olive-oil  is  run  in,  and  the  boiling  con- 
tinued gently,  after  which  the  mass  is  allowed  to  rest  for 
about  two  hours,  when  the  steam  is  again  turned  on,  and 
about  20  gallons  more  ley  added,  and  the  mass  again 
brought  to  a  boil.  Additional  quantities  of  ley  are  added 
from  time  to  time  until  the  frothing,  at  first  excessive, 
begins  to  moderate,  and  eventually  subsides,  and  the  boil- 
ing is  continued  until  samples  taken  from  the  pan  exhibit 
the  proper  consistence.  If  the  sample  tried  by  the  trowel 
is  stringy,  more  ley  must  be  added ;  but  if  it  appears 
whitish  and  clotted,  this  shows  an  excess  of  ley,  when  a 
moderate  quantity  of  oil  must  be  added.  Towards  the 
end  of  the  operation  brisk  boiling  should  be  given,  and 
finally  moderated  ;  and  repeated  samples  should  be  taken 
until  the  soap  is  found  to  be  perfected. 

A  second  quality  of  Crown  Soap  is  made  from  tallow 
286  lbs.,  sperm-oil  80  gallons,  and  caustic  potash  ley  135 
gallons.  94  gallons  of  the  ley  and  the  tallow  are  first  put 
into  the  pan,  and  the  steam  turned  on ;  and  when  the 
tallow  is  melted  the  oil  is  to  be  introduced,  after  which 
the  steam  is  to  be  turned  off  and  the  contents  of  the  pan 
allowed  to  rest  for  about  two  hours.  At  the  end  of  this 
time  the  steam  is  again  turned  on,  and  19  gallons  of  ley 
added,  and  the  whole  brought  to  a  boil,  the  heat  being 
continued  until  the  soap  appears  to  be  about  half  made. 
9  gallons  of  ley  are  then  added,  with  renewed  boiling, 
and  finally  the  remaining  9  gallons  of  ley  are  introduced, 
and  the  boiling  continued  until  the  soap  is  complete. 
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Resin  in  Soft  Soaps. — In  making  soft  soaps  resin  is 
sometimes  introduced  to  the  extent  of  5  or  10  per  cent,  of 
the  weight  of  the  fatty  materials  used.  The  resin  is 
generally  introduced  into  the  pan  in  the  form  of  a  fine 
powder,  in  the  earliest  part  of  the  operation,  whereby  it 
saponifies  with  the  other  ingredients  or  fatty  matters. 

Continental  Methods. — The  method  adopted  for  intro- 
ducing resin  into  this  soap  at  Liege  is,  according  to 
Dussauce,  as  follows  : — "  When  the  soap  is  nearly  done, 
the  quantity  of  resin  required  to  be  added  is  deposited  in 
a  large  sheet-iron  caldron,  pierced  with  holes  like  a 
skimmer.  This  caldron  is  then  immersed  to  three- 
quarters  of  its  height  in  the  boiling  soap.  In  contact 
with  the  excess  of  ley  contained  in  the  soap  the  resin 
saponifies,  and  the  resinous  soap  passes  through  the  holes 
of  the  caldron  and  combines  intimately  with  the  mass  of 
the  soap  in  the  kettle.  This  arrangement  deserves  to  at- 
tract the  attention  of  manufacturers.  When  the  saponi- 
fication is  finished,  and  when,  by  a  well-managed  evapora- 
tion, the  soap  is  well  boiled,  its  natural  colour  is  a 
brownish-yellow.  If  this  colour  is  required  the  heat  is 
stopped  off",  and,  after  resting  a  few  hours,  the  soap  is 
drawn  off  into  barrels  open  at  one  end.  If,  on  the  con- 
trary, the  soap  is  to  be  green ,  this  shade  is  given  to  it  by 
adding  a  small  quantity  of  indigo.  To  prepare  this 
colour,  macerate  for  a  few  hours  indigo  of  good  quality  in 
boiling  ley.  After  separating  the  ley,  rub  it  in  a  mortar, 
and  pass  it  through  a  fine  sieve.  To  colour  the  soap,  add 
a  certain  quantity  of  the  paste  to  the  soap,  and  incorporate 
by  good  stirring.'* 

In  Belgium  and  Holland  soft  soaps  are  made  from 
vegetable  oils,  with,  sometimes,  the  addition  of  oleic  acid, 
tallow,  or  other  animal  fats.  The  following  formula  is 
given  for  a  soft  soap  of  good  quality :— Linseed-oil, 
600  lbs.;  coleseed-oil,  800  lbs.;  oleic  acid,  200  lbs. 
These  materials  are  first  put  into  the  pan  and  heated 
gently,  and,  when  in  a  liquid  state,  75  gallons  of  caustic 
potash  ley  at  6°  to  8°  B.  are  added  gradually,  with  con- 
tinual stirring.    The  pan  is  then  brought  to  a  boil,  and 
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this  IS  kept  up  for  several  hours.  A  stronger  ley,  mark- 
ing  from  12°  to  15°  B.,  is  then  introduced  a  little  at  a 
time,  care  being  taken  to  avoid  the  boiling  over  of  the 
pan  when  the  chemical  action  is  at  its  most  vigorous  point. 
As  soon  as  the  usual  frothing  subsides,  the  soap  will 
become  clear  and  of  a  glutinous  consistence,  when  doses 
of  from  10  to  12  gallons  of  ley,  marking  22°  to  25°  B., 
must  be  added  at  moderate  intervals,  the  boiling  being 
continued  until  the  saponification  is  complete.  The  boil- 
ing is  then  to  be  kept  up  until,  by  the  usual  sample  tests, 
the  soap  is  known  to  be  finished. 

Ordinary  English  and  Scotch  soft  soaps,  being  made 
chiefly  from  fish  oils,  are  of  a  brown  colour,  while  the 
Continental  soaps,  which  are  mostly  made  from  vegetable 
oils,  are  frequently  of  a  green  colour.  Savon  vert  is  the 
title  given  to  these  soaps,  whether  the  green  colour  is 
derived  from  materials  used  in  the  manufacture,  or  from 
the  artificial  admixture  of  indigo,  as  before  described. 
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MANUFACTURE  OF  SOFT  SOAPS— {continued). 

Bel  gian  Soap. — Russian  Soft  Soap. — Gentele's  Process. — Jacobson's  Pro- 
cess.— Soap  for  Silks  and  Printed  Goods. — Fulling  Soap. — M.  Loch's 
Soft  Soap. 

Belgian  Soap. — In  Belgium,  a  half-hard  soap  is  largely- 
produced  for  the  use  of  cloth  manufacturers,  and  is 
employed  in  scouring  woollen  textile  fabrics.  This  soap 
contains  an  excess  of  alkali  (potash),  an  essential  feature  in 
soaps  employed  for  this  purpose.  The  caustic  ley  is  used  at 
three  difierent  degrees  of  strength,  namely,  18",  20"",  and 
30°  Baume,  and  these  represent  the  first,  second,  and  third 
leys  used  in  the  preparation  of  this  soap.  The  fatty- 
materials  are  divided  into  three  groups,  as  follows  : — 

No.  I.  No.  II.  No.  III. 

Tallow..     ..  380  lbs.    Tallow..     ..  225  lbs.  Tallow    ..         150  lbs. 
Colza-oil     . ,    70  „      Tallow-oil  . .  225        Bleached  palm- 
oil      ..     ..  300  „ 

Cocoa-nut  oil  150  „      Cocoa-nut  oil  150  „     Cocoa-nut  oil . .  150  „ 
600  „  600  „  600  „ 

The  quantity  of  ley  requisite  for  600  lbs.  of  fatty 
materials,  according  to  either  formula,  will  be  from  750  to 
775  lbs.  One  third  of  this  quantity  must  mark  IS'', 
another  third  24°,  and  the  remainder  30°  B.  The  two  first- 
named  fatty  matters  are  put  into  the  pan  with  the  weakest 
ley,  and  these  are  boiled  together,  after  which  the  second 
strength  of  ley  is  added  gradually,  followed  by  the 
strongest  ley.  The  entire  quantity  of  ley  should  be  intro- 
duced within  two  hours,  and  the  boiling  is  kept  up  until 
the  paste  separates  from  the  ley  when  tried  by  the  shovel 
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in  the  usual  way.  The  soap  is  then  allowed  to  repose, 
when  the  deposited  ley  is  to  be  withdrawn,  and  the  cocoa- 
nut  oil  in  a  melted  state  is  then  introduced,  and  a  sufficient 
quantity  of  ley  added  to  render  the  soap  caustic.  Boiling 
must  be  continued  until  the  soap  is  sufficiently  firm,  and 
when  this  condition  is  reached  the  fire  is  withdrawn  and 
the  soap  allowed  to  cool  down,  after  which  it  is  to  be  trans- 
ferred to  shallow  frames.  By  the  separation  of  the  ley 
which  takes  place  in  the  above  process,  the  saline 
impurities  contained  in  the  potash  are  removed.  About 
12  cwt.  of  soap  should  result  from  the  proportions  given. 

Hussian  Soft  Soap. — In  Russia  a  soft  soap  is  made 
from  a  ley  composed  of  three  parts  Russian  or  American 
potash,  and  one  part  pearlash  (a  carbonate  of  potash),  the 
solution  or  ley  being  brought  to  lO'"  B.  One  half  of  the 
ley  is  added  to  the  oils  or  fatty  matters  in  the  pan,  and 
while  these  are  undergoing  the  process  of  boiling  the 
remainder  of  the  ley  is  allowed  to  flow  slowly  into  the  pan 
from  a  cistern  situated  above  that  vessel.  After  the 
necessary  boiling,  and  when  the  soap  has  acquired  the 
proper  consistence,  the  fire  is  withdrawn  and  the  soap  left 
in  the  pan  to  cool. 

Gentele's  Process. — A  process  was  suggested  by  M. 
Gentele  for  making  soft  soap  with  one-fifth  part  of  soda 
mixed  with  the  potash  ley.  By  preference,  crystals  of 
soda  are  used ;  and  it  is  important  that  the  leys  should  be 
free  from  chloride  of  sodium  or  other  saline  impurities. 
The  fatty  materials  recommended  for  this  process  are : 
red  oil,  100  lbs.  ;  tallow,  40  lbs.  ;  hempsced-oil,  3,750  lbs. 

Jacobson's  Process. — The  inventor  prepares  a  very  use- 
ful household  soap  by  mixing  oleic  acid  with  soda  or  potash 
ley  in  the  following  proportions  : — 


While  pouring  the  hot  water  into  the  pan  (in  which  the 
oleine  is  first  placed)  constant  stirring  is  kept  up,  and  the 
ley  then  added  gradually  with  continued  agitation,  until 


Distilled  oleine 

Ley   

Hot  water  . . . , 


2  gallons. 
1  gallon. 
5  gallons. 
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the  mass  has  assumed  the  appearance  of  a  thick  yellowish 
paste  without  granules.  After  twenty-four  hours'  rest,  the 
soap  is  perfectly  white  and  ready  for  use.  The  advan- 
tages claimed  for  this  process  are  the  rapidity  and  ease 
with  which  the  soap  is  made  and  its  extreme  simplicity. 
The  inventor  says  that  adulteration  is  impossible,  since 
other  substances,  if  introduced,  would  interfere  with  the 
process  of  saponification.  The  economy  of  the  process  is 
also  stated  to  be  an  important  feature  in  this  method  of 
preparing  a  soft  soap. 

Soap  for  Silks  and  Printed  Goods. — The  late  Professor 
Grace- Calvert,  of  Manchester,  to  whose  indefatigable 
exertions  in  industrial  chemistry  manufacturers  were 
indebted  for  much  valuable  information,  suggested  the 
following  formulae  for  soaps  to  produce  the  highest 
brightening  effect  upon  the  various  shades  of  colour : — 

For  Madder  Fur  pies. 


Fatty  mattei    60-4 

Soda   ,   5*6 

Water    34-0 


100-0 

For  Madder  Finhs, 

Fatty  matter    59-23 

Soda   6-77 

"Water   34-00 


100-00 

For  bleaching  raw  silk,  white  olive-oil  soap  is  used  on 
the  Continent. 

Oleic  acid,  saponified  by  potash  ley,  is  a  very  suitable 
fatty  material  for  making  soft  soap.  The  first  potash  ley 
should  have  a  strength  equal  to  about  20°  B.,  and  the  soap, 
may  be  finished  with  a  stronger  ley — from  25°  to  28°. 

Fulling  Soap. — The  soap  used  by  cloth  manufacturers 
for  fulling  or  cleansing  woollen  cloth  requires  to  be  rather 
more  alkaline  than  ordinary  household  soaps,  but  at  the 
same  time  it  must  not  contain  such  an  excess  of  alkali  as 
to  afi'ect  injuriously  the  more  delicate  colours  of  the  dyed 
wool.    Sonie  manufacturers  employ  a  mixture  of  oleic  acid 
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(brown  oil)  soap,  and  mottled  soap,  m  the  proportion  of 
nine  parts  of  the  former  to  six  parts  of  the  latter. 

M.  Loch's  Soft  Soap.-^In  addition  to  the  usual  fatty 
matters  the  inventor  introduces  borax,  binoxalate  of 
potash  (salt  of  sorrel),  soapwort,  pipeclay,  sal  ammoniac,  and 
turpentine,  whereby  he  professes  to  produce  a  cheap  and 
economical  soap,  "particularly  applicable  for  manufac- 
turers of  woollen  goods,  cotton- mills,  bleaching  and 
scouring  works,  &c/'  To  make  220  lbs.  of  the  soap,  9  lbs. 
of  soap  wort  {Saponaria  officinalis)  are  boiled  in  22  gallons 
of  water,  which  is  then  passed  through  a  sieve.  In 
13  gallons  of  this  decoction,  while  hot,  are  dissolved 
62  lbs.  of  slaked  lime,  and  in  the  remaining  9  gallons, 
also  while  hot,  are  dissolved  9  lbs.  of  borax,  26  lbs.  of 
potash,  and  2*2  lbs.  of  binoxalate  of  potash.  This  solution 
is  then  poured  slowly  into  the  first -named  decoction,  and 
the  mixture  is  boiled  until  the  ley  is  found  to  be  sufii- 
ciently  caustic.  The  whole  is  again  passed  through  a 
sieve,  and  then  boiled  gently  with  66  lbs.  of  fixed  oils  until 
thick  bubbles  rise,  and  the  soap  assumes  the  required  floc- 
culent  condition  ;  13  lbs.  of  resin  and  13  lbs.  of  Iceland 
moss  (previously  boiled  down  and  passed  through  a  sieve). 
This  mixture  is  then  allowed  to  boil  slowly  until  thick 
bubbles  rise  and  all  the  ingredients  have  thoroughly  com- 
bined. It  is  then  allowed  to  cool,  and  finally,  at  the  time 
of  packing  for  transport,  6*6  lbs.  of  sal  ammoniac  and 
2*2  lbs.  of  pure  turpentine  are  mixed  up  with  220  lbs.  of 
the  soap.  The  packing  for  transport  is  by  preference 
efiected  in  well-closed  wooden  cases,  which  are  coated 
well  inside  and  outside  with  silicate  of  soda,  and  a  sheet 
of  vegetable  parchment  should  be  placed  over  the  soap 
before  putting  on  the  lid. 

The  use  of  sal  ammoniac  and  of  binoxalate  of  potash  in 
this  process  is  not  easily  intelligible.  Again,  Panama 
bark  [Quillaza  saponaria)  is  far  preferable  to  soap  wort, 
but  it  is  generally  used,  not  in  combination  with  soap,  but 
as  a  separate  agent.  It  is  largely  used  in  getting  up  the 
finest  quality  of  white  worsted  goods. 


CHAPTER  XVII. 


MANTIFACTUHE  OF  TOILET  OR  FANCY  SOAPS. 

Apparatus  for  Re-melting  the  Soap. — Machine  for  Slicing  the  Soap. — ■ 
Ke-melting  the  Soap. — Mixing  Colouring  Matters  and  Perfumes. — 
Cutting  the  Soap. — Stamping  the  Soap. 

Although  the  manufacture  of  toilet  soaps  occasionally 
forms  part  of  the  soap-makers'  business,  it  is  more  gene- 
rally carried  on  as  a  separate  trade,  or  is  attached  to  the 
business  of  the  perfumer.  In  either  of  the  latter  cases, 
the  soap  from  which  the  toilet  soaps  are  produced  is 
generally  furnished  by  the  larger  soap-makers,  and  is 
re-melted,  perfumed,  and  tinted  by  the  fancy  soap-maker. 

Before  explaining  the  system  of  manufacture,  it  will  be 
necessary  to  direct  attention  to  the  apparatus  employed 
and  the  methods  of  applying  them,  and  in  doing  so,  we 
may  as  well  show  how  the  manufacture  can  be  conducted 
upon  a  moderate  scale. 

Apparatus  for  Re-melting  the  Soap. — The  pans  for 
this  purpose  may  be  made  from  wrought  copper,  fitted 
into  an  iron  steam-tight  jacket,  the  size  being  regulated 
according  to  the  probable  requirements  of  the  manufac- 
turer. These  pans  should  be  capable  of  containing  from 
2  J  cwt.  to  half  a  ton  of  melted  soap.  A  simple  form  of 
apparatus,  which  the  author  has  employed  for  this  and 
other  purposes,  is  shown  in  the  woodcut  (Fig.  25).  It  has 
the  advantage  of  being  cheap  in  construction  and  econo- 
mical in  use. 

Several  sound  casks  (rum  puncheons  answer  admirably), 
having  their  heads  removed,  are  to  be  well  coopered,  so 
as  to  be  water-tight.    Into  each  of  these  a  galvanized- 
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iron  copper  or  pan,  A,  is  placed,  and  is  supported  by  its 
flange  upon  the  upper  edge  of  the  cask ;  but,  in  order  to 
prevent  the  escape  of  steam,  by  which  these  pans  are  to  be 
heated,  the  flange  is  to  be  well  luted  with  cement.  This 
may  readily  be  done  by  first  spreading  with  a  trowel  a 
stiff  paste  of  Portland  cement  inside  the  rim  of  the  tub, 
and  flush  with  its  extreme  edge.  When  this  has  set 
quite  hard,  a  somewhat  thinner  paste  of  cement  is  spread 
upon  the  former  layer,  and  the  pan  then  carefully  lowered 
into  its  place,  when  it  will  become  imbedded  in  the 


Fig.  25. 


cement,  which  should  then  be  trimmed  neatly  with  the 
trowel.  In  a  day  or  two  the  luting  will  be  sufiiciently 
hard  to  enable  the  vessels  to  be  used.  A  wooden  cover  is 
provided  for  each  pan. 

The  horizontal  iron  pipe,  b,  conducts  the  steam  to  the 
vertical  pipes  c  c  c,  each  of  which  is  furnished  with  a 
shut-off  cock,  D  D  D,  and  the  ends  of  these  pipes  are  bent 
so  ^  as  to  allow  them  to  enter  the  casks  through  holes 
drilled  about  half-way  down,  and  which  are  carefully 
secured  in  their  position  by  calking  with  tow,  or  by  any 
pther  couyeaieut  me^ns,     To  allow  th^  escape  of  cou- 
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densed  steam,  and  as  a  vent  for  exhausted  steam,  a  lialf- 
inch  hole  is  drilled  at  the  bottom  of  each  cask,  immediately 
above  the  iron  hoop ;  and  these  must  always  be  kept 
perfectly  free,  otherwise  the  pans  would  be  liable  to 
become  lifted  by  the  pressure  of  the  steam.  When 
required  for  use,  the  taps  are  first  opened  full,  in  order  to 
allow  any  water  which  may  have  remained  in  the  pipes  to 
flow  into  the  tubs,  and  from  thence  to  escape  through  the 
perforations  at  the  bottom.  The  taps  should  then  be 
half  turned,  and  the  steam  moderately  turned  on  at  first, 
to  allow  the  condensed  water  to  escape  freely.  After  a 
while  the  taps  may  be  turned  nearly  full  on,  when  the 
steam  will  issue  from  the  water-holes  at  the  lower  part  of 
the  casks.  The  paiis,  a,  will  hold  about  2  cwt.  of  soap 
each. 

A  convenient  form  of  steam-jacket  pan  is  given  in 
Fig.  26.    The  dotted  lines  at  a  show  the  position  of  the 


pan  in  the  jacket  b.  The  supply-pipe,  c,  is  furnished 
with  a  stop-cock,  d  is  an  exit-pipe  for  the  escape  of 
condensed  water  and  waste  steam.  For  small  experi- 
mental operations  the  copper  jacket-pan  represented  in 
Fig.  27  is  a  very  convenient  vessel. 

Machine  for  Slicing  the  ^oap.  —  Previous  to  re- 
melting  the  soap,  which  is  in  the  form  of  bars  about 


Fig.  26. 


Fig.  27. 
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'  14  inclies  long  by  2i  inches  square,  it  is  necessary  to  cut 
the  soap  into  thin  slices,  by  which  the  operation  of  melt- 
ing is  considerably  hastened.  There  are  many  forms  of 
apparatus  for  this  purpose,  one  of  the  simplest  being 
represented  in  Fig.  28.  This  consists  of  a  wooden  bench 
supported  by  strong  framework,  and  furnished  with  a 
blade  of  steel  fixed  angularly  in  a  slit  cut  diagonally  out 
of  the  flat  surface  of  the  bench.  The  blade  is  adjusted  so 
as  to  project  a  little  distance  above  the  board,  and  the 
arrangement  is  like  that  of  an  inverted  carpenter^s  plane. 
Beneath  the  cutter  or  planing-machine  is  a  broad  and 
deep  drawer  for  receiving  the  shavings  of  soap.  When 


Fig.  28. 


in  use,  a  bar  of  soap  is  pushed  lengthwise  towards  the 
blade  and  beyond  it,  when  a  thin  slice  is  cut  off  and 
falls  through  the  slit  into  the  drawer  beneath.  By  this 
simple  contrivance,  and  by  a  quick  workman,  soap  bars 
may  be  cut  into  thin  shavings  with  sufficient  rapidity  to 
feed  several  such  melting-pans  as  those  described. 

For  more  extensive  operations,  the  machine  shown 
in  Fig.  29  is  much  used.  This  consists  of  a  cutter,  a, 
attached  to  the  centre  of  which  is  an  iron  shaft,  at  one 
end  of  which  is  a  handle,  c,  to  set  the  machine  in  motion. 
The  machine  is  fixed  on  a  wooden  frame,  d  cl.  At  e  is  an 
inclined  plane  of,^ood,  upon  whicl^  the  soap,^  is  placed  tg 
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be  cut  mto 
shavino:s 


as 


Fig.  29. 


shavmgs.  A  wooden  box,  g,  receives  the 
they  fall  from  the  machine.  The  bar  or 
slab  of  soap,  being  placed  on 
the  inclined  plane,  e,  is  allowed 
to  touch  the  cutter  ;  the  handle 
being  now  turned,  the  first  blade 
removes  a  shaving,  and  is  im- 
mediately followed  by  the  second 
blade,  and  so  on  until  the  entire 
bar  is  cut,  when  it  is  replaced 
by  another,  and  so  quick  is  the 
operation,  that  in  an  hour  two 
cwt.  of  soap  may  be  reduced  to 
shavings  by  this  useful  machine. 
Re-melting  the  Soap. — The  soap  to  be  re-melted  for 
conversion  into  toilet  soap  should  be  pure  unliquored 
soap,  and  of  recent  manufacture,  otherwise  those  surfaces 
which  may  have  become  hardened  by  long  keeping  will 
be  troublesome  to  liquefy.  The  bars  of  soap  are  first 
reduced  to  thin  slices  by  the  planing-machine  (Fig.  28),  . 
and  a  few  of  these  are  first  placed  round  the  interior  of 
the  pan  and  in  contact  with  it,  when  the  steam  is  to  be 
turned  on,  and,  after  a  short  time,  the  soap  will  begin 
to  melt  where  it  is  in  contact  with  the  pan.  To  prevent 
the  soap  from  becoming  dry  on  theunmelted  surfaces,  it  is 
a  good  plan  to  sprinkle  it  with  water.  After  putting  in 
the  first  few  slices  of  soap,  the  wooden  covers  should  be 
placed  over  the  pans,  and  these  should  not  be  raised  until 
sufficient  time  has  been  allowed  for  the  pans  to  become 
well  heated.  If  now,  on  raising  the  lid,  the  soap  appears 
to  have  fairly  commenced  to  melt,  a  few  more  slices  of 
soap  may  be  introduced,  and  the  pan  again  covered.  After 
a  short  time  fresh  quantities  of  soap  may  be  put  into  the 
pan  gradually,  and  care  must  be  taken  to  avoid  adding 
an  excess  of  the  cold  soap,  otherwise  it  will,  by  chilling 
the  melted  soap,  form  a  conglomerate  mass  which  will  not 
readily  liquefy.  If  these  precautions  are  observed  there 
will  be  no  difficulty  in  the  re-melting.  As  fast  as  the  soap 
melts  it  will  sink  to  the  bottom  of  the  pan  ;  and,  in  order 
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to  assist  the  mingling  of  the  melting  soap  with  that  which 
is  already  liquefied,  gentle  stirring  may  be  applied,  and 
fresh  batches  of  sliced  soap  added  gradually,  until  the 
pan  is  sufficiently  full.  The  heat  must  be  kept  up,  with 
occasional  stirring  with  a  small  wooden  crutch,  until  the 
mass  is  perfectly  homogeneous  and  free  from  unmelted 
lumps. 

Since  toilet  soaps  are  required  to  be  somewhat  firmer 
and  harder  than  ordinary  household  soaps,  a  certain 
amount  of  evaporation  of  their  combined  water  must  be 
allowed  to  take  place  during  the  re-melting;  but  this  must 
not  be  carried  too  far,  otherwise  the  soap  will  be  liable  to 
crack  during  the  subsequent  pressing  or  stamping  opera- 
tions. Again,  it  will  be  necessary  to  evaporate  a  portion 
of  the  combined  water  to  allow  for  the  addition  of  the 
essential  oils  or  perfumes  which  are  to  be  blended  with  it. 

When  dry  colouring  matters,  as  vermilion,  yellow- 
ochre,  red-lead,  and  various  metallic  oxides  have  to  be 
mixed  with  the  melted  soap,  care  must  be  taken  not  to 
allow  the  paste  to  become  too  stiff,  otherwise,  when  these 
are  incorporated  with  the  mass,  it  may  become  unmanage- 
able. 

Mixing  Colouring  Matters  and  Perfumes. — The  pro- 
portions of  colouring  matter  and  essential  oils  to  be  added 
to  the  melted  soap  being  weighed  and  measured,  may  be 
worked  up  together  with  a 
spatula,  and  the  mixture 
then  poured  into  the  soap 
and  thoroughly  incorpo- 
rated by  continual  crutch- 
ing  or  stirring.  Or  the 
colouring  matter  may  be  added,  a  little  at  a  time,  to  a 
portion  of  the  melted  soap  dipped  out  of  the  bulk  by  a 
small  ladle  (Fig.  30),  and  when  this  is  well  mixed  it  should 
be  poured  into  the  pan  and  stirred  in,  the  remainder  of 
the  colour  being  introdaced  in  the  same  way  By  this 
method  the  colouring  matters  and  essential  oils  may  be 
very  perfectly  and  uniformly  blended  with  the  soap  paste. 
When  perfumes  are  used  without  colouring  matters,  they 
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sliould  be  slowly  poured  into  the  pan,  with  stirring,  until 
the  requisite  proportion  has  been  added.  The  soap  being 
perfumed  and  coloured,  small  samples  should  be  taken  to 
determine  if  it  be  of  the  proper  consistence  to  set  hard 
and  firm  without  being  brittle.  It  is  now  ready  for  the 
frames,  which,  for  scented  soaps,  are  much  smaller  than 
those  employed  for  household  soaps. 

The  condition  of  the  soap  when  ready  for  the  frames  is 
that  of  a  thick  pasty  mass,  and  must  be  transferred  to  the 
frames  by  means  of  the  short-handled  ladle  (Fig.  30),  or 
swimmer  (Fig.  12) ;  and  when  the  frame  is  full  the  soap 
should  be  pressed  or  patted  down,  so  as  to  prevent  any 
hollows  or  cavities  being  formed  through  the  irregular 
distribution  of  the  soap  in  the  frame.  The  soap  should 
also  be  well  covered  with  cloths,  so  that  the  cooling  may 
be  very  gradual. 

Cutting  the  Soap. — When  the  soap  is  sufiiciently  cold 
it  is  cut  into  slabs  and  bars  proportionate  to  the  size  re- 
quired for  the  tablets,  which  generally  run  eight,  six,  four, 
or  two  to  the  pound.  The  bars  are  next  divided  into  cakes 
or  blocks,  the  width  of  which  is  regulated  according  to 
the  size  and  weight  of  the  tablets. 

Stamping  the  Soap.— As  the  tablets  of  toilet  soaps  are 
generally  of  an  oblong  form,  with  rounded  corners,  the 
cakes  which  have  been  cut  from  the  bars  require  to  be 
trimmed  before  they  undergo  the  process  of  stamping. 
This  is  generally  done  as  follows  :  A  workman,  taking  a 
cake  in  his  hand^  passes  each  sharp  edge  of  the  cake  over 
the  blade  of  a  planing- machine,  such  as  is  shown  in  Fig.  28, 
the  blade  of  the  machine  being  so  adjusted  as  to  remove 
only  a  small  portion  from  the  edges.  The  corners  are  next 
trimmed  with  a  knife,  and  each  cake  is  weighed  from  time 
to  time  during  the  trimming,  until  it  approaches  the 
required  weight  for  the  tablet. 

The  cakes  thus  prepared  are  next  put  aside  to  dry,  or 
are  placed  in  a  drying- room,  so  that  the  surface  may  be 
free  from  stickiness  before  they  are  stamped.  The  cakes, 
after  being  trimmed  and  dried  as  described,  are  first 
moLilded  in  a  lever  press  (Fig.  31),  which  gives  them  the 
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desired  form.  A  a  is  a  strong  woodea  table,  to  which  the 
press  is  firmly  attached  by  bolts  and  screws  ;  b  is  a  cast- 
iron  pillar,  to  which  the  lever  c 
and  the  piston  d  (to  which  the 
upper  half  of  the  mould  is  con- 
nected) are  attached ;  e  is  the 
lower  half  of  the  mould.  In 
applying  this  press  the  work- 
man places  the  cake  of  soap 
upon  the  lower  half-mould,  and 
then  brings  the  lever  down 
with  considerable  force,  and 
then  jerks  it  upwards,  so  as  to 
separate  the  two  halves  of  the 
mould.    If  necessary,  he  gives 

the  cake  several  blows,  after  which  he  removes  it  and 
replaces  it  by  another  cake. 

The  cakes  thus  stamped  are  again  set  aside  until  their 
surface  is  perfectly  dry,  after  which  they  are  slightly 
scraped  all  over,  and  a  little  alcohol  is  sometimes  rubbed 
over  them  to  impart  brilliancy  to  their  surface. 


Fig.  32. 

The  cakes  are  finally  stamped  in  a  second  press,  which 
maybe  of  the  form  given  in  Fig.  32,  which  is  called  a  fly 
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or  screw  press.  This  useful  press  is,  like  the  former,  sup- 
ported upon  a  strong  wooden  table,  which  latter  must  be 
secured  to  the  floor  b}'  bolts  or  screws,  a  a  represents 
the  frame  of  the  press ;  b  the  screw,  furnislied  at  its  lower 
end  with  a  socket,  into  which  the  upper  half-mould  is 
secured  by  a  screw ;  c  is  the  lower  half-mould,  and  which 
is  connected  to  the  movable  rod  d.  The  fly,  e  e,  is  sur- 
mounted by  two  heavy  balls,  j^.  The  upright  wrought- 
iron  rods,  g g\  are  adapted  by  screws  to  the  horizontal  bar 
below,  h  h.  These  rods  pass  beneath  the  cast-iron  or  brass 
matrix,  i  i,  and  raise  the  movable  rod  d  after  each  stroke 
of  the  press,  by  which  means  the  stamped  tablet  is  set 
free,  and,  being  removed,  is  replaced  by  another.  In  the 
upper  half-mould  is  fixed,  by  means  of  a  screw,  the  en- 
graved stamp  which  is  to  impress  the  soap.  After  stamping 
the  tablets  they  are  carefully  trimmed  at  the  edges,  and 
are  then  ready  for  wrappiug  up. 
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MANUFACTURE  OF  TOILET  SOAPS— {continued.) 

Rose  Soap.  —  Orange-flower  Soap.  —  Cinnamon  Soap.  —  Musk  Soap. 
— Bitter  Almond  Soap.  —  Windsor  Soap.  —  Brown  Windsor  Soap. 
— Violet  Windsor  Soap. — Savon  au  Bouquet. — Savon  a  la  Cannelle. 
— Almond-oil  Soap. — Marshmallow  Soap. — Vanilla  Soap. — Benzoin 
Soap. 

Rose  Soap,  or  Savon  k  la  Rose,  may  be  made  from 
either  of  the  following  formulae,  the  soap  being  previously 


well  melted,  as  before  described  : — 

T. 

White  curd  soap,  made  from  best  tallow   60  lbs. 

Olive-oil  soap  ,   40  ,, 

Vermilion  in  fine  powder   3  ozs. 


The  vermilion  is  to  be  first  well  mixed  with  the  soap, 
great  care  being  taken  to  ensure  perfect  incorporation. 
The  steam  is  then  to  be  turned  ofi*  and  when  the  soap  has 
cooled  a  little  the  following  perfumes  are  to  be  added  in 


about  the  proportions  given  : — 

Essential  oil  of  rose    6  ozs. 

„        oils  of  cinnamon  and  cloves,  of  each   2  „ 

„        oil  of  bergamot   5  „ 


Soap  prepared  from  the  above  formula  has  a  delicate 
rose  colour,  is  very  fragrant  and  emollient,  and  is  indeed 


one  of  the  finest  of  toilet  soaps. 

II. 

White  curd  soap  ,   100  lbs. 

Vermilion   10  ozs. 

Oil  of  rose  ,   15  „ 

„    bergamot   5  „ 

„    neroli   2  J,, 

Oils  of  cloves  and  cinnamon,  of  eacli    5  „ 
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Orange-ilower  Soap. 

White  curd  soap   ,   60  lbs. 

Palm-oil  soap   40  „ 

Colour  with. 

Yellow-green  pigment   16  ozs. 

Minium  (red-lead)   2  J 

Perfume  with 

Oil  of  Portugal    15  ozs. 

„    ambergris    15  „ 

Cinnamon  Soap. 

White  curd  soap   60  lbs. 

Palm-oil  soap   40 

Colour  with  2  lbs.  of  yellow  ochre  and  perfume  with 

Oil  of  cinnamon  ,   14  ozs. 

S'ASsafras   ••••        ••••  ••••        •«••  ••••••••  2^ 

,,    bergamot   2J„ 

Musk  Soap. 

White  curd  soap    60  lbs. 

Palm-oil  soap   40  ,, 

Colour  with 

Brown  ochre,  or  Spanish  brown   8  ozs. 

Perfume  with 

Oils  of  musk  and  bergamot,  of  each   7  ozs. 

Powder  of  cloves,  pale  roses,  and  gilliflower,  of  each  9 

Bitter  Almond  Soap,  or  Savon  d'Amandes  Am^res* 

White  curd  soap   100  lbs. 

Oil  of  bitter  almonds    20  ozs. 

Windsor  Soap. — This  famous  toilet  soap,  as  prepared 
in  London,  is  generally  made  from  tallow  nine  parts  and 
olive-oil  one  part,  and  is  perfumed  (for  every  1,000  lbs. 
of  the  paste)  with 

Oil  of  caraway   t  *  •    6  lbs. 

Oils  of  lavender  and  rosemary,  of  each   IJ  lb. 

Or,  for  each  100  lbs.  of  soap. 

Oil  of  caraway    5  ozs. 

„    bergamot   10  ,, 

cloves   2|,, 

thyme  ••••   3  a 


MANUFACTURE  OF  TOILET  OR  FANCY  SOAPS.  151 


Or,  for  the  same  quantity  of  soap, 

Oil  of  caraway  ,  10  ozs. 

bergamot   5 

Oils  of  lavender  aud  rosemary,  of  each   2J 

Brown  Windsor  Soap  is  prepared  as  above,  and  coloured 
either  with  burnt  sugar  (caramel)  or  umber. 

In  making  this  soap  some  perfumers  have  adopted  a 
system  of  making  what  is  called  an  instantaneous  soap. 
This  consists  in  saponifying  the  fatty  matter,  which  is 
generally  a  mixture  of  hog's  lard  and  tallow,  with  strong 
ley.  Twenty  parts  of  the  fatty  matters  are  taken,  to  which 
is  added  ten  parts  by  weight  of  caustic  soda  ley  at  36°  B., 
and  these  being  put  into  a  small  jacket-pan,  steam  heat  is 
applied  until  the  mass  assumes  a  fluid  condition,  when  five 
parts  more  ley  are  introduced,  with  constant  stirring  for 
an  hour  or  so.  At  the  end  of  this  time  an  additional  five 
parts  of  ley  are  given,  and  the  agitation  continued,  the 
heat  of  the  mass  not  being  allowed  to  exceed  150°  F. 
When  the  ley  has  deposited,  and  the  paste  become  perfectly 
homogeneous  and  of  the  proper  consistence,  it  is  trans- 
ferred to  another  pan,  and  the  perfumes  are  then  added, 
after  which  the  soap  is  ladled  into  the  frame.  In  about 
twenty-four  hours  or  less  the  soap  will  be  cool  enough  to 
cut.  It  must  not  be  allowed  to  remain  until  quite  cold,  or 
it  will  become  too  hard  for  cutting.  These  instantaneous 
soaps  are  best  made  direct  from  the  fatty  acids,  with  car- 
bonate of  soda,  as  recommended  by  Mr.  Morfit. 

Windsor  Soap  is  also  made  from  ^  lard  in  the  same  way 
as  olive-oil  soap,  and  the  perfumes — oils  of  caraway, 
lavender,  and  rosemary — are  added  so  soon  as  the  soap  has 
acquired  the  proper  degree  of  firmness. 

Violet  Windsor  Soap  is  made  from  lard,  50  parts  ; 
palm-oil,  33  parts ;  and  spermaceti,  17  parts  ;  and  the  per- 
fume employed  is  essence  of  Portugal,  to  which  a  little 
oil  of  cloves  is  added.  The  well-known  violet  odour  of  the 
palm-oil,  modified  by  the  perfumes,  gives  an  agreeable 
fragrance  to  the  soap. 

Powdered  cassia  is  a  useful  substance  for  giving  an 
agreeable  brown  colour  to  toilet  soap,  but  it  must  be  added 
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a  little  at  a  time,  and  well  crutched  or  stirred  into  the 
melted  soap. 

Savon  au  Bouquet. — This  soap  is  prepared  from  the 


following : — 

White  curd  soap    60  lbs. 

Olive -oil  soap   40 

Perfume  with 

Oil  of  bergamot   13  ozs. 

neroli    Ijoz. 

Oils  of  clove,  sassafras,  and  thyme,  of  each   IJ,, 

Colour  with 

Brown  ochre    22  lbs. 

Savon  a  la  Cannelle.    (Cinnamon  Soap.) 

White  curd  soap    60  lbs. 

Palm-oil  soap   4 

Colour  the  paste  with 

Yellow  ochre   2  lbs. 

And  perfume  with 

Oil  of  cinnamon   14  ozs. 

,,     sassafras  and  bergamot,  of  each   25  ,, 


Almond-oil  Soap  is,  according  to  Dussauce,  prepared 
in  France  as  follows,  and  since  it  is  sold  at  a  high  price, 
the  materials  must  be  of  the  best  and  purest  quality. 

The  oil  of  sweet  almonds  must  be  perfectly  fresh,  and 
the  carbonate  of  soda  chemically  pure.  The  soda  is  dis- 
solved in  water,  adding  to  it  one-third  of  its  weight  of 
slacked  lime ;  stir  from  time  to  time,  and  after  several 
hours,  filter ;  concentrate  the  ley  by  evaporation  until  it 
marks  SG'^  B. ;  then  take  12  parts  for  25  parts  of  oil, 
introduce  the  ley  into  ajar,  and  gradually  incorporate  the 
oil,  being  careful  to  stir  the  mixture  until  it  has  the  ap- 
pearance of  a  soft  grease.  In  two  or  three  days  its 
consistency  is  such  as  that  it  can  be  run  into  china  moulds, 
if  placed  in  a  room  the  temperature  of  which  is  from  71"  to 
107°.  In  about  one  month  it  can  be  taken  from  the 
moulds.  The  temperature  of  the  ley  must  be  from  40°  to 
59°  (104°  to  140°  Fahr.),  but  the  soap  may  be  prepared 
more  rapid'y  by  placing  the  mixture  on  warm  ashes,  and 
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adding  a  little  warm  water  to  the  ley,  so  as  to  prevent  its 
concentration.  This  soap  is  very  white,  with  a  sweet 
taste  and  odour.    It  becomes  very  hard." 


Marshmallow  Soap. 

White  curd  soap  and  palm-oil  soap,  of  each  40  lbs. 

Colour  with 

Yellow  ochre  ,   4  ozs. 

Orange  mineral   4 

Gamboge    Ijoz. 

Perfume  with 

Oil  of  lavender   10  ozs. 

lemon    2 

„    neroli    2  ,, 

,,    verbena    10  ,, 

mint  <   3 

Or,  the  following  : — 

Oil  of  Portugal   6  ozs. 

„     thyme   4  „ 

„     lavender  ,   l^-oz. 

cinnamon   2  ozs. 

„     cloves   3  ,, 

This  soap  may  be  coloured  rose  with  vermilion,  or  be 
left  as  a  white  soap  if  desired. 
Vanilla  Soap. 

White  curd  soap    40  lbs. 

Tincture  of  vanil'a    2  „ 

Oil  of  rose   2 J  drms. 

Colour  with 

Burnt  sienna   7  ozs. 

Benzoin  Soap. 

White  curd  soap   40  lbs. 

Tincture  of  benzoin   64  ozs. 


The  soap  must  be  in  the  form  of  a  very  stiff  paste, 
otherwise  the  tincture  of  benzoin  will  render  it  rather  soft. 
Brown  ochre  may  be  used  as  the  colouring  agent. 


CHAPTER  XIX. 


MANUFACTURE  OF  TOILET  SOAPS— {contimed). 

French  System  of  making  Toilet  Soaps. — Formulae  for  Frencli  Toilet 
Soa^os. — Savon  de  Guimauve. — Savon  aux  Fleurs  d'ltalie. —  Savon  de 
Crimee. — Savon  de  Palme. — Violet  Soap. — Vanilla  Soap. — Eose-leaf 
Soap.— Savon  a  la  Marechale. — Lettuce  Soap. — Ambergris  Soap. — 
Elder-flower  Soap. — Lemon  Soap. — Orange  Soap. — Glycerine  Soap. — 
Savonnettes  or  Washballs. — Violet  Washballs. — Honey  Savonnettes. — 
Savonnettes  of  Sweet  Herbs. — Savonnettes  of  Camphor. — Savonnettes 
of  Neroli. — Savonnettes  a  la  Vanille. — Marbled  Savonnettes. — Savon- 
nettes au  Miel. — Floating  Savonnettes. — Sand  Balls. 

French  System  of  Making  Toilet  Soaps. — Instead  of  pre- 
paring toilet  soaps  from  re-melted  soap,  as  before  described, 
a  system  is  adopted  on  the  Continent  by  which  these  soaps 
are  made  by  a  series  of  mechanical  operations  which  we 
will  endeavour  to  describe  as  briefly  as  possible.  The  various 
operations  are  arranged  under  the  following  heads : — ] . 
Cutting  the  soap  into  shavings.  2.  Mixing  the  essential 
oils  and  colours  with  the  soap.  3.  Grinding  the  soap. 
4.  Pounding  the  soap  in  a  mortar.  5.  Balling  the  soap. 
6.  Pressing.    7.  Stamping. 

Cutting  the  soap  into  shavings  is  performed  by  a 
machine  such  as  is  shown  in  Fig.  29,  and  the  shavings  are 
placed  in  a  lead-lined  wooden  box.  The  proper  propor- 
tion of  essential  oils  and  colouring  matter  (except  when 
the  soap  is  required  to  be  white)  are  first  mixed  in  a 
separate  vessel,  w^ith  a  little  alcohol,  and  the  mixture  is 
then  added  gradually  to  the  shavings,  with  continual 
stirring.  The  perfumed  shavings  are  next  placed  in  a 
grinding-machine,  through  which  they  are  allowed  to  pass 
several  times,  until  a  perfectly  homogeneous  paste  is  formed. 
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The  soap  is  next  pounded  in  a  marble  mortar,  by  means  of 
a  wooden  pestle,  the  object  of  which  is  to  convert  the  soap 
into  auniform  mass.  Only  a  few  pounds  (about  ten  or  twelve) 
of  soap  are  pounded  at  a  time,  lest  it  should  become  too 
dry  for  the  subsequent  operation  of  hailing,  which  is  per- 
formed somewhat  as  follows : — The  soap  is  placed  on  one 
end  of  a  table  on  which  is  a  marble  slab,  and  in  order 
that  an  sdlowance  may  be  made  for  the  reduction  of  weight 
which  the  soap  has  to  undergo  in  the  process  of  drying, 
the  balls  or  cakes  of  soap  are  made  about  25  per  cent, 
heavier  than  the  finished  tablets.  The  directions  for 
making  the  soap  into  cakes  of  the  proper  size,  weight, 
and  form  for  the  pressing  and  stamping  machines  are  thus 
given  by  Dussauce  : — 

Weigh  as  many  pieces  of  4 J  ounces  as  you  want  of 
cakes  of  3J  ounces ;  knead  with  the  hands  each  little  mass 
of  soap,  so  as  to  form  a  ball,  which  is  made  round  on  the 
marble  slab.  For  this  purpose,  the  ball  being  on  the 
marble,  give  it  a  rotary  movement  with  the  right  hand. 
The  ball  being  obtained^  leave  it  on  the  marble,  and  give 
it  a  cylindrical  shape  by  rolling  it  with  the  flat  of  the  hand. 
This  cylinder  must  not  be  larger  than  the  model  (mould?). 
Nevertheless,  as  the  cylindrical  shape  is  not  that  which 
the  soap  ought  to  have,  strike  the  cylinder  on  all  its  sides 
on  the  marble  to  square  it — that  is,  to  form  an  oblong 
square — and  round  the  angles  by  striking  them  gently  on 
the  marble.  If  any  unforeseen  circumstance  requires  a 
suspension  of  the  work,  cover  the  pounded  soap  with  a 
damp  cloth  and  keep  it  in  a  cool  place.  If  the  soap  is  too 
dry,  it  will  be  diflBcult  to  work  well.  Once  begun,  it  must 
be  worked  quickly  and  without  interruption. 

The  small  cakes  being  shaped  as  indicated,  dispose 
them  on  trays  or  frames  of  white  wood,  traversed  in  their 
length  by  small  rods  of  wood,  in  such  a  way  that  each  frame 
presents  as  many  empty  spaces  as  full  ones.  These  frames 
have  a  length  of  t wen tj^- seven  inches,  by  eighteen  wide  ; 
they  are  arranged  on  shelves,  at  a  distance  of  five  or  six 
inches  from  each  other.'' 

In  arranging  the  soap  cakes  as  above,  a  space  of  about 
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half-an-inch  is  allowed  between  each,  so  that  the  air  may 
circulate  round  them,  and  thus  facilitate  their  drying  on 
the  surface.  It  is  important  that  the  drying  should  be 
as  rapid  as  possible.  In  about  a  week  the  surface  of  the 
cakes  will  have  become  hardened,  and  ready  for  pressing. 
This  is  done  by  means  of  a  lever  press.  Fig.  31,  which 
merely  gives  to  these  cakes  the  preliminary  form  of  the 
mould.  To  apply  the  press,  one  of  the  cakes  is  placed  on 
the  lower  half  of  the  mould,  and  the  lever  is  then  forced 
downwards  and  then  raised,  when  the  cake  is  removed 
and  another  substituted  for  it,  and  so  on,  until  all  the  cakes 
have  been  struck.  The  edges  of  the  cakes  are  then 
trimmed,  after  which  they  are  again  set  aside  to  dry,  and 
when.  sufSciently  so  they  are  removed  from  the  drying- 
room,  and  the  hardened  skin  which  has  formed  upon  the 
surface  is  carefully  removed  by  means  of  a  sharp  knife, 
with  which  the  cakes  are  dexterously  scraped  by  the  work- 
man. It  is  said  that  a  good  workman  can  scrape  forty 
dozen  of  cakes  in  a  day. 

When  the  cakes  have  been  scraped  they  are  moistened 
with  alcohol,  to  improve  the  smoothness  of  their  surface. 
To  accomplish  this,  the  fingers  of  the  right  hand  are 
dipped  in  alcohol,  and  this  is  spread  quickly  over  the  cake, 
which  is  then  rolled  in  both  hands^  by  which  it  becomes 
moistened  all  over  in  a  few  moments.  The  cakes  are  again 
dried  for  about  twenty-four  hours,  after  which  they  are 
ready  for  the  final  stamping,  which  is  effected  in  the  fly 
or  screw  press,  by  which  an  active  man  can  mould  1,500 
cakes  of  soap  per  day. 

In  the  above  process  there  is  a  loss  of  about  14  or  15 
per  cent,  of  water  during  the  several  drying  operations, 
but  this  is  allowed  for  in  the  operation  of  balling,  in  which 
the  cakes  are  made  heavier  than  the  resulting  finished 
soap  is  required  to  be.  The  scrapings  of  the  cakes  are 
afterwards  w^orked  up  in  future  batches  of  the  same  kind 
of  soap. 

Formulas  for  French  Toilet  Soaps. — The  following 
are  some  of  the  formulae  for  toilet  soaps  adopted  by  the 
French  makers  : — 
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Savon  de  Guimauve.    (Marshmallow  Soap.) 

White  tallow  soap    10  lbs. 

Palm-oil  soap    10  ,, 

Colour  with 

Yellow  oclire    . . , . ,  *   1  oz. 

Orange  mineral    1 

Gamboge   o  dims. 

Perfume  with 

Oil  of  lavender    oz. 

»     mint    J  „ 

„     caraway    J  „ 

lemon   5  drms. 

Oils  of  rosemary  and  thyme,  of  each    2 J  „ 

Savon  anx  Plenrs  d'ltalie. 

White  tallow  soap    20  lbs. 

Perfume  with 

Oil  of  citronella   1 J  oz. 

„     geranium   ^  „ 

,,    verbena   1 

mint   2J  drms. 

Colour  with 

Brown  ochre    2J  ozs. 

Savon  de  Crim^e. 

White  curd  soap   16  lbs. 

Palm  soap   4  „ 

Colour  with 

Yermilion   2  J  drms. 

Brown  ochre    1  oz. 

Ivory  black   J  „ 

Perfume  with 

Oils  of  thyme,  mint,  and  rosemary,  of  each  ....  1  oz. 

Oil  of  lavender  ,  . .  . .  2  J  drms. 

cloves   1|  drm. 

Tincture  of  benzoin     ,  1 J  oz. 

Savon  de  Falme. 

Palm  soap  »  ,   10  lbs. 

Half -palm  soap    10 

Perfume  with 

Oil  of  bergamot   2  ozs. 

,,     cloves   ,   J  oz. 

Oils  of  cimiamcn  and  lavender,  of  each   l"  „ 
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Violet  Soap.  (Yellow.) 

Yellow  cocoa-nut  oil   20  lbs. 

Palm-oil      20  „ 

Tallow  ,    10  „ 

Soda  ley  at  36''  B   26  „ 

Powdered  orris-root   ,   4  „ 

To  which,  are  added  the  following  perfumes : — 

Oil  of  lemon   4  ozs, 

„     rhodium   2 

„     thyme   2  „ 

Tincture  of  musk  ,   4 

Colour  with  cadmium  yellow. 
Vanilla  Soap. 

Lard,  with  vanilla . ,  ,  


lbs 

Caustic  ley,  36"  B.  „  

Wax  

Starch  . ,  ,  

Perfume  with 

Tincture  of  vanilla  ,   4  ozs 

„        musk   , . , ,   2  „ 

„        ambergris   2  „ 

Oil  of  rose  ,  ,  

Lard  with  vanilla  is  prepared  by  adding  the  vanilla  to 
the  lard  (1  oz.  to  the  lb.),  keeping  it  at  a  moderate  heat 
for  some  days,  then  straining,  &c. 

Hose-Leaf  Soap. 

Rose  pomade   20  lbs. 

Lard  ,   20  „ 

Cocoa-nut  oil   10  „ 

White  wax  ,   2  „ 

Soda  ley,  36°  B   20  „ 

Potash  ley,  30"  B   12  „ 

Gum  tragacanth . . , , ,   8  „ 

Perfume  with 

Oil  of  roses  . , ,  ,  c   2  ozs. 

„     geranium  . , . . .  0 . . «   2  „ 

rhodium   .o.,»  ,   1  oz. 

„     bergamot     .   ...  0   2  ozs. 

cinnamon  (Ceylon)  J  oz. 

Colour  with  aniline  fast  red,  a  light  pink. 
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Savon  k  la  Marechale. 

Lard,  with,  musk   10  lbs. 

„       amberette   10  „ 

Pomade   (aux  fleurs)   cassia,  jasmine,   and  rose, 

of  each   10  ,, 

Olive-oil   1  lb. 

White  wax   2  lbs. 

Gum  tragacanth    2  „ 

Caustic  ley,  36°  B   28  „ 

Saponify  carefully  and  colour  with  a  little  caramel  (burnt 
sugar) . 

Iiettuce  Soap. 

Lard,  with  lettuce  «   20  lbs. 

Cassia  pomade   ,  ,   ]  0  „ 

Spermaceti   5 

Castor-oil   5 

Palm-oil  (bleached)    10  „ 

Caustic  ley,  36°  B   26  „ 

Gum  tragacanth  ,   3  ozs. 

Perfume  with 

Oil  of  bergamot   6  ozg. 

„     thyme   ,   2  ,, 

„     valerian   ,   1  oz. 

„     cloves  , ,  ,   1  „ 

Colour  light  green. 

The  lard  with  lettuce  is  made  by  melting  the  lard  with 
its  own  weight  of  lettuce-leaves,  keeping  it  at  the  melting- 
point — about  90°  F.— for  some  hours,  or  until  the  leaves 
have  parted  with  their  colour  and  their  juice.  Then 
steam  off  for  use. 

Ambergris  Soap. 

Grease  perfumed  with  ambergris  and  musk   25  lbs. 

Jasmine  pomade    10  „ 

Rose    10 

Gum  tragacanth  ,   3  ozs. 

Caustic  soda  ley,  33°  B  ,  e   25  lbs. 

Colour  light  brown  with  caramel. 

This  soap  is  made  of  select  materials  by  the  cold  pro- 
cess, and  after  being  made  is  allowed  a  few  days  to  dry 
before  melting.  The  musk  and  ambergris  have  to  be 
added  to  the  grease  some  weeks  before,  frequently  melting 
and  stirrinc:. 
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Elder-fLower  Soap. 


Half-palm  soap    100  lbs. 

Dextrine   3  „ 

Perfume  with 

Oil  of  bergamot    8  ozs* 

„     lavender   2  ,, 

„    thyme   2  „ 

„     cloves   1  0.^. 

cassia  •  •••   ^ 

„     almonds   ^  „ 

Colour  light  green. 
Lemon  Soap. 

AVhite  soap   50  lbs. 

Starch   2  „ 

Pel  fame  with 

Oil  of  lemon   4  ozs. 

„     bergamot   2  „ 

„     lemon-grass    2  „ 

,,     cloves   1  oz. 

Colour  light  yellow  with  cadmium  yellow. 
Orange  Soap. 

White  soap   60  lbs. 

Starch   2  „ 

Perfume  with 

Oil  of  orange-peel   8  ozs. 

„     cinnamon   i  oz. 

„     thyme   2  ozs. 

Colour  dark  yellow  with  naphthaline  yellow. 
Crlycerine  Soap. 

Tallow  (mutton)   44  lbs. 

Cocoa-nut  oil   44  „ 

Castor-oil   22  „ 

Glycerine  (pure)   22  „ 

Caustic  ley,  40^  B   27  „ 

Alcohol,  96^   48-4  „ 

Water   9  9  „ 


Melt  the  grease  at  104°  F.,  and  add  the  alkali  by  slow 
degrees,  keeping  the  heat  low  to  prevent  evaporation,  and 
stir  constantly.  When  the  ley  has  become  absorbed,  after 
three  or  four  hours'  stirring  add  the  alcohol,  which  should 
be  warmed  ;  stir  till  it  becom.cs  clear,  then  add  the  glyce- 
rine, and  when  mixed,  the  water  and  perfume ;  turn  into 
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the  frame,  pouring  slowly.  This  soap,  if  carefully  made, 
is  a  very  superior  one. — Cristiani, 

The  same  author  gives  the  following  formulae  for  pre- 
paring white  Castile  soap,  with  or  without  olive-oil  :— 

1.  Olive-oil   40  part 

Ground  suet   30  „ 

Tallow   30  „ 

2.  Olive-oil   30  „ 

Lard   30 

ralm-nut  oil   40 

3.  Olive-oil   30  „ 

Cotton-seed  oil   30 

Tallow-oil   40  „ 

4.  Palm-oil  (bleached)   50 

Sesame-oil   20  „ 

Tallow   30  „ 

Savonnettes,  or  Washballs. — These  may  be  made  from 
any  of  the  milder  toilet  soaps,  or  from  the  subjoined  formulae. 
The  spherical  form  is  given  by  pressing  the  soap  in 
moulds,  or  by  first  forming  them  into  balls  with  the  hand, 
and  when  quite  dry  and  hard  turning  them  in  a  lathe. 
According  to  Mr.  Beasley,  "  they  are  formed  into  spherical 
balls  by  taking  a  mass  of  the  prepared  soap  in  the  left 
hand,  and  a  conical  drinking-glass  with  rather  thin 
edges  *  in  the  right.  By  turning  the  glass  and  ball  of 
soap  in  every  direction  the  rounded  form  is  soon  given ; 
w^hen  dry,  the  surface  is  scraped,  to  render  it  more  smooth 
and  even.^' 

"Washballs  are  sometimes  made  with  the  addition  of 
powdered  starch  or  farina,  and  sometimes  sand.  Having 
but  a  comparatively  limited  sale,  they  are  usually  pre- 
pared in  small  quantities. 
Violet  Washballs. 

Palm-oil  soap   4  lbs 

Farina  (starch)   2 

Fine  powdered  orris   1  lb. 

Cut  the  soap  into  fine  shavings  and  melt  over  a  hot 
water- bath,  adding  a  small  quantity  of  water.  Then  add 
the  farina  and  incorporate  it  well  by  stirring.  Lastly, 
add  the  orris  powder,  and  mix  well. 

*  A  brass  tool  is  commonly  used  for  this  purpose. 
M 
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Honey  Savonnettes, 

Finest  yellow  soap   7  lbs. 

Palm-oil  soap   \Vo, 

Melt  and  then  add 

Oil  of  verbena,  rose,  geranium,  or  ginger-grass  ...  1  oz. 
Oil  of  rosemary   \  „ 


Savonnettes  of  Sweet  Herbs. — Melt  12  lbs.  of  white 
curd  soap,  and  then  add  the  following  mixture  of  essential 
oils : — 


Oils  of  lemon  and  bergamot^  of  each   4  ozs. 

„     thyme,  lavender,  wild  thyme,  myrtle,  and 

marjoram,  of  each   1  oz. 

„     mint,  sage,  and  wormwood,  of  each   J  „ 

„     fennel  ,   2  ozs. 

Savonnettes  of  Camphor. 

White  cnrd  soap   3  lbs. 

Melt,  with  the  addition  of  a  little  water,  and  then  add 

Spermaceti   4  ozs. 

Camphor  (cut  small)   2  „ 

These  are  first  to  be  melted  together,  and  then  added  to 
the  liquid  soap. 

Savonnettes  of  Heroli. 

Melted  curd  soap   12  lbs. 

Orris  powder   1  lb. 

Orange  powder   3  ozs. 

Oil  of  neroli   12  drms. 

Essences  of  musk  and  ambergris,  of  each   4  ozs. 

Savonnettes  a  la  Vanille. 

White  curd  soap   12  lbs. 

Melt,  with  a  little  water,  and  then  add  the  following 
mixture : — 

Tincture  of  vanilla   4  ozs. 

Balsam  of  Tolu   4 

5,       Peru   2 

Tincture  of  cinnamon   loz. 

Oil  of  cloves   2  dr:i  i?, 

Tinctures  of  musk  and  amber,  (i  each   1  oz- 
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Marbled  Savonnettes. — These  may  be  formed  as  fol- 
lows : — For  r<^<^,  cut  white  curd  soap  into  small  squares, 
and  roll  these  in  powdered  bole  or  rouge,  then  press  them 
strongly  with  the  hands  into  balls,  taking  care  to  mix  the 
colour  as  little  as  possible.  For  blue,  roll  the  pieces  of 
soap  in  powder  blue,  and  then  treat  them  as  above.  For 
green,  roll  the  cakes  of  soap  in  a  mixture  of  yellow  ochre 
and  powder  blue.  By  varying  the  colour  of  the  powder 
savonnettes  of  any  shade  or  colour  may  be  produced. 

A  very  pleasing  and  real  marbled  appearance  may  be 
given  to  soaps  in  this  way :  Melt  in  one  vessel  any 
required  quantity  of  white  curd  soap,  adding  a  little  water. 
When  thoroughly  melted  put  a  small  quantity  of  the 
soap  in  a  separate  vessel,  previously  warmed,  and  add  to 
it  a  sufficient  quantity  of  ultramarine,  vermilion,  or  any 
other  colour  (previously  mixed  w^ith  a  little  water),  to 
stain  the  soap.  Now  add  the  coloured  to  the  white  soap, 
and  stir  round  and  round  in  one  direction  only  until  the 
coloured  soap  has  formed  a  series  of  circular  veins  in  the 
mass.  Care  must  be  taken  to  do  this  slowly,  so  that  the 
coloured  soap  may  merely  streak  the  white  soap.  Allow 
the  soap  to  cool,  when  it  may  be  scooped  out  in  small 
lumps  with  a  half-round  and  bright  trowel,  and  these 
marbled  lumps  may  then  be  fashioned  into  balls  or 
tablets  according  to  requirement.  If  preferred,  the 
marbled  soap  may  be  carefully  put  into  a  frame  while 
hot,  but  this  must  be  done  cautiously,  so  as  not  to  mix  the 
colour  with  the  white  ground.  The  required  perfumes 
should  be  added  to  the  white  soap  before  the  coloured 
soap  is  introduced. 

Savonnettes  an  Miel  (Honey  Savonnettes). 

White  curd  soap  (melted)   1  lb. 

Honey   1,, 

Essential  oil  of  any  kind  required   2  ozs. 

Rose-water   2 

Add  the  honey  to  the  melted  soap,  then  add  the  rose- 
water,  and  lastly  the  perfume. 

Floating  Savonnettes  may  be  made  by  adding  a  little 
water  to  any  of  the  perfumed  soaps  in  a  melted  state,  and 
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briskly  stirring  the  mass,  so  as  to  mix  or  beat  air  into 
the  soap.  This  agitation  should  be  kept  up  until  the 
mass  is  at  least  doubled  in  volume. 

Sand-Balls  are  made  by  incorporating  with  melted  and 
perfumed  soap  certain  proportions  of  fine  river  sand. 
About  one-third  sand  to  two-thirds  soap  is  a  fair  propor- 
tion. The  sand,  however,  should  be  passed  through  a  fine 
sieve  before  using.  Sometimes  finely-powdered  pumice  is 
substituted  for  the  sand. 


CHAPTER  XX. 


SOFT  TOILET  SOAPS. 

Naples  Soap,  or  Almond  Cream. — French  Method. — White  Soft  Toilet 
Soap. — Powdered  Soaps.— Shaving  Paste. — Essence  of  Soap. — Essence 
de  SSavon  Vienne. — Essence  de  Savon  Corinthe. — Transparent  Soap. 

The  alkaline  base  of  these  soaps  is  potash,  and  the  fatty 
matter  generally  used  is  good  hog's  lard,  though  some- 
times cocoa-nut  oil  is  introduced  to  promote  the  lathering 
properties  of  the  soap.  This  latter  oil,  however,  should 
be  used  sparingly,  since  it  invariably  leaves  a  disagreable 
odour  on  the  skin  after  washing— a  serious  objection  in 
toilet  soaps. 

lifaples  Soap,  or  Almond  Cream. — This  elegant  pre- 
paration, which  has  been  much  used  as  a  shaving  soap, 
is  prepared  as  follows : — A  potash  ley,  marking  36°  B., 
is  first  prepared.  Now  take  20  lbs.  of  clarified  hog's  lard, 
and  place  this  in  a  small  copper  jacket- pan  or  other  con- 
venient vessel,  and  apply  gentle  heat,  stirring  continually 
with  a  wooden  stirrer.  When  the  lard  is  about  half 
melted,  but  free  from  lumps,  add  5  lbs.,  by  weight,  of  the 
potash  ley,  and  continue  the  agitation  and  also  the  same 
degree  of  temperature,  when,  after  an  hour  or  so,  soap 
granules  will  have  deposited  at  the  bottom  of  the  pan,  while 
a  layer  of  unsaponified  fat  will  float  on  the  surface.  Another 
5  lbs.  of  the  same  ley  must  now  be  added  and  the  mixture 
stirred,  when  the  granules  and  oil  will  disappear,  and  the 
mass  assume  the  form  of  a  paste.  The  heat  and  occasional 
stirring  must  be  kept  up  for  about  four  hours,  by  which 
time  the  mass  will  become  a  stifi*  paste,  when  it  requires 
to  be  beaten  lightly.  The  heat  should  then  be  withdrawn, 
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and  the  pan  closely  covered  over,  so  that  the  cooling  may 
be  very  gradual  and  slow. 

When  quite  cold,  the  soap  is  to  be  put  into  a  marble 
mortar  and  well  pounded  with  a  wooden  pestle,  by  which 
process  the  separated  particles  become  united^  and  a  per- 
fectly homogeneous  paste  formed,  which  has  a  beautiful 
pearly  lustre ;  hence  it  is  sometimes  called  pearl  soap. 
This  preparation  is  usually  perfumed  with  oil  of  bitter 
almonds  ;  hence  it  is  also  called  almond  cream., 

French  Method. — Fifty  pounds  of  hog's  lard  and  10  lbs. 
of  cocoa-nut  oil  are  placed  in  a  steam-jacket  pan,  and 
melted ;  50  lbs.  of  potash  ley  marking  20°  or  21^^  B.  are 
then,  added  gradually,  with  constant  stirring,  and  the 
heat  of  the  mass  is  to  be  kept  at  from  140°  to  158°.  After 
a  while  the  mass  thickens,  by  the  evaporation  of  the 
water  from  the  ley  ;  if  a  tendency  to  separation  of  the  fatty 
matter  is  exhibited,  the  heat  must  be  lowered,  and  if 
necessary,  a  little  stronger  ley  added  until  saponifi- 
cation is  complete,  which  generally  occupies  about  four 
hours.  To  finish  the  operation,  30  lbs.  of  potash  ley  at  36°  B. 
must  now  be  added,  with  continual  stirring,  and  care 
must  be  taken  to  keep  the  heat  below  the  boiling-point 
of  water.  When  the  paste  has  become  quite  stiff,  the 
steam  is  to  be  turned  off,  and  the  paste  allowed  to  cool 
down,  after  which  it  is  put  into  stone  jars  for  future  use. 
To  convert  this  into  pearl  soap  it  is  pounded  in  a  marble 
mortar,  a  few  pounds  at  a  time,  from  1|^  to  2  drachms  of 
oil  of  bitter  almonds  being  added  for  each  pound  of  soap. 
When  the  soap  is  required  to  be  of  a  delicate  rose  colour, 
from  15  to  30  grains  of  vermilion  to  each  pound  of  soap 
must  be  added,  and  well  incorporated  by  the  pestle  and 
mortar. 

Although  the  oil  of  bitter  almonds  is  principally  used 
as  a  perfume  for  these  soap  creams,  as  they  are  called, 
other  fragrant  substances  are  occasionally  employed.  For 
example,  Creme  Ambroisie  is  perfumed  with  liquid  storax 
and  benzoin,  and  Creme  de  Cacao  Mousseuse  v/ith  oil  of 
cacao. 

White  Soft  Toilet  Soap.— Cristiani  gives  the  following 
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directions  for  making  a  white  soft  toilet  soap : — Melt  in 
a  sheet-iron  kettle,  of  a  capacity  of  about  50  gallons, 
50  lbs.  of  white  fat  and  13  lbs.  of  cocoa-oil.  When  the 
fatty  matters  are  entirely  melted,  add  50  lbs.  of  potash 
ley  at  20°  or  21°  B.  Stir  all  the  time,  so  as  to  aid  the 
saponification,  the  temperature  being  kept  at  from  140°  to 
150°  F.  Under  the  influence  of  heat  and  stirring  the 
aqueous  part  of  the  ley  evaporates  and  the  mixture 
acquires  a  thicker  consistency.  Sometimes  it  happens 
that  a  part  of  the  fatty  matter  separates.  This  is  produced 
especially  where  the  temperature  of  the  mixture  is  raised 
near  the  boiling-point,  because  at  that  temperature  con- 
centrated leys  have  little  affinity  for  fatty  substances. 
This  effect  may  also  be  produced  by  the  insufficiency  of 
alkali  in  the  mixture.  In  the  first  case  the  homogeneity 
is  re-established  by  moderating  the  action  of  the  heat,  and 
in  the  other  by  pouring  into  the  kettle  a  portion  of  strong 
ley  necessary  to  complete  the  saponification.  The  first 
stage  of  the  operation  lasts  about  four  hours.  To  obtain  a 
perfect  soap,  add  10  lbs.  of  potash  ley  at  16°  B.,  and  be 
careful  to  keep  the  mixture  very  uniform  by  continual 
stirring.  Keep  the  temperature  below  the  boiling-point, 
and  as  much  as  possible  between  140°  and  150°  F. 

The  saponification  is  finished  when  the  paste  has  acquired 
a  very  thick  consistency.  At  this  point  turn  off  the  steam. 

Many  perfumers  prepare  this  soap  in  iron  kettles  with 
a  double  bottom,  heated  by  steam  ;  some  use  silver  kettles, 
which  are  preferable,  because  in  them  the  soap  will  retain 
its  whiteness.  The  engraving  Fig.  26  represents  a  jacket 
or  kettle  with  a  double  bottom,  heated  by  steam.  This 
kettle  is  of  tinned  copper,  and  may  be  also  used  to  purify 
tallow  and  greases.  The  operation  lasts  in  all  from  seven  to 
eight  hours.  When  the  soap  is  entirely  cooled  down,  pour 
it  into  large  stone  jars,  in  which  it  is  kept  for  use.  Soft 
soap,  as  obtained  by  the  saponification  of  fatty  matters  by 
potask,  has  not  that  bright  nacreous  (pearly)  appearance 
required  for  the  toilet.  To  obtain  it  in  this  state  it  is 
;  ground  in  a  marble  mortar  and  aromatised  with  oil  of 
^^j|!^^itter  almonds. 
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Powdered  Soaps. — All  hard  soaps  may  be  reduced  to  a 
fine  powder,  when  perfectly  dry,  by  trituration  with  a 
pestle  and  mortar,  but  the  operation  is  generally  confined 
to  cosmetic  soaps  for  shaving  or  other  toilet  purposes. 
The  soap,  being  previously  perfumed  in  the  usual  way, 
is  cut  into  thin  shavings,  and  these  are  laid  upon  sheets  of 
paper  and  placed  in  the  drying-room,  or  dried  in  any 
convenient  way.  As  soon  as  the  shavings  become  brittle 
they  are  in  a  condition  for  powdering.  Small  quantities 
at  a  time  should  be  carefully  reduced  to  a  powder  in  a 
mortar,  and  the  powder  afterwards  passed  through  a  fine 
sieve,  the  fine  powder  being  placed  in  a  jar  and  kept  well 
covered.  All  coarser  particles  retained  by  the  sieve 
should  then  be  pulverised  and  sifted  as  before,  until  the 
entire  quantity  is  reduced  to  a  powder  fine  enough  to  pass 
through  the  sieve. 

Although  it  is  better  to  colour  the  soap  in  the  ordinary 
way  before  powdering  it,  the  colouring  matter  may,  if 
preferred,  be  introduced  into  the  mortar  when  the  soap  is 
about  half  reduced  to  powder,  and  then  worked  up  with 
the  soap  until  thoroughly  incorporated.  For  rose-colour, 
about  one  drachm  of  vermilion  to  each  pound  of  soap 
should  be  used.  For  yellow,  from  one  to  two  drachms  of 
finely-powdered  gamboge.  Other  shades  of  colour,  how- 
ever, may  be  given  if  desired. 

Powdered  soaps,  named  after  their  respective  perfumes, 
are  much  esteemed  as  shaving  soaps  by  the  fastidious  ; 
and  perhaps  the  so-called  rose  soap,  perfumed  with  oil  of 
rose  and  tinted  by  vermilion,  may  be  considered  one  of  the 
most  delicate  preparations,  provided  that  it  has  been  made 
from  a  good  white  tallow  soap  free  from  cocoa-nut  oil. 

Shaving  Paste. — This  popular  cosmetic  may  be  pre- 
pared in  various  ways,  but  the  following  formulae  may 
be  taken  as  representing  the  mode  of  manufacture  :  1.  Take 
Naples  soap,  1  lb. ;  Castile  or  Marseilles  soap,  \  lb.;  hone}', 
\  lb.  ;  essence  of  ambergris,  oils  of  cassia  and  nutmeg,  of 
each  20  to  30  drops.  Mix  these  ingredients  well  together 
in  a  mortar,  adding  a  little  rose-water,  until  a  perfectly 
homogeneous  paste  is  formed.    2.  Take  of  white  or  virgin 
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wax,  spermaceti,  and  almond  oil,  of  each  2  ozs.;  melt  over 
a  water-bath,  and  then  add  3  ozs.  of  Windsor  soap  pre- 
viously worked  up  into  a  paste  with  a  little  rose-water. 
Mix  all  well  together  and  place  in  a  jar,  which  should  be 
kept  well  covered.  3.  White  soft  soap,  12  ounces  ;  sper- 
maceti and  olive-oil,  of  each  1|  oz.  Melt  these  ingredients 
all  together,  and  stir  until  the  mass  is  nearly  cold  ;  per- 
fume with  any  essential  oil,  or  a  mixture  of  perfumes, 
according  to  taste. 

Essence  of  Soap. — Under  this  title  various  prepara- 
tions are  made  ;  but  they  are  all  solutions  of  soap  in  warm 
alcohol,  with,  generally,  the  addition  of  a  small  quantity 
of  potash.  Soaps  made  from  vegetable  oils  are  preferred, 
because  they  remain  clear  and  liquid  when  cold,  whereas 
those  prepared  from  animal  fats  become  solid  in  cooling. 
Dussauce  gives  the  following  formula  for  preparing  this 
.soap : — 

White  Marseilles  soap.   6J  oz«!. 

Alcohol  at  85^   1  quart. 

Potash   6  drms. 

Cut  the  soap  into  fine  shavings,  and  put  them  into  a 
bottle  holding  about  half-a- gallon  (a  Winchester bottle 
would  suit  admirabl}?^)  ;  add  the  alcohol  and  potash,  and 
heat  gently,  without  boiling,  over  a  water-bath ;  stir  with 
a  glass  rod.  When  the  solution  is  complete,  take  it  out 
of  the  water-bath,  and  add  the  essences.  A  very  sweet 
perfume  may  ,be  given  to  this  preparation  by  adding  to 
it — 

Oil  of  geranium   IJ  drm. 

,,    verbena   2^  dims. 

To  colour  3^ellow,  add  2  J  drachms  of  saffron. 

This  essence  continues  limpid  at  the  ordinary  tempera- 
ture. To  use  it,  pour  a  little  into  half  a  tumbler  of  water 
and  stir  quickly. 

Essence  de  Savon  Vienne. 

White  soap   3  ozs. 

Carbonate  of  potash   1  drm. 

Alcohol  at  95'   18  ozs. 

Lavender-water..,-   6  ,, 

DIo:est  and  filter. 
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Essence  de  Savon  Corinthe. 


Dry  white  soap 
Alcohol  at  80°  . 

Potash  

Essential  oil  . . , 


10  ozs. 

1  quart. 

2  ozs. 

a  few  drops. 


Digest  as  before. 

Any  perfumed  toilet  soap  may  be  converted  into  an 
"  essence/'  but  doubtless  the  white  Castile  soap  would 
form  the  most  elegant  preparation^  besides  being  the  most 
emollient. 

Transparent  Soap. — Soap,  when  perfectly  dry,  is  readily 
soluble  in  warm  alcohol^  and  advantage  is  taken  of  this 
chemical  fact  in  the  manufacture  of  Transparent  Soap — 
perhaps  the  most  elegant  form  which  this  substance  is 
cajoable  of  assuming. 

To  prepare  transparent  soap,  either  tallow,  almond,  or 
soft  soaps  may  be  used,  but  in  either  case  the  soap  must 
be  rendered  perfectly  free  from  water.  The  soap  is  first 
cut  into  thin  slices  or  shavings,  and  these  are  then  dried 
over  a  water-bath,  or  by  hot  air.  Equal  parts  by  weight 
of  the  dried  soap  and  rectified  spirit  are  put  into  a  still, 
heated  by  a  water-bath.  Only  moderate  heat  is  applied, 
otherwise  the  spirit  would  pass  over  without  dissolving  the 
soap.  It  is  sometimes  the  practice  to  powder  the  soap  in 
a  mortar  after  drying  before  treating  it  with  the  spirit, 
by  which  it  becomes  more  readily  dissolved.  If  it  is 
desired  to  colour  the  soap,  any  colouring  matter  soluble  in 
alcohol  may  be  employed,  and  it  is  best  to  colour  the  spirit 
before  adding  it  to  t?ie  soap. 

When  the  soap  is  completely  dissolved,  it  is  allowed  to 
rest  for  an  hour  or  more,  according  to  the  quantity,  after 
which  the  clear  and  transparent  liquid  is  put  into  the 
frames,  in  which  it  will  solidify  on  cooling.  When  cold 
the  soap  is  cut  into  pieces  of  any  required  size,  and  these 
are  moulded  in  the  same  way  as  other  toilet  soaps.  The 
soap  does  not,  however^  acquire  its  characteristic  trans- 
parency until  after  it  has  been  exposed  to  dry  air  for  a 
considerable  time.  To  colour  the  soap  red,  a  strong  tincture 
of  archil  may  be  used,  and  for  yellow  turmeric  may  be 
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employed.  Ariyoftlie  aniline  colours,  however j  may  be 
used  for  tinting  the  transparent  soap,  and  are,  indeed,  well 
suited  to  this  purpose. 

Resin  soaps  are  considered  very  suitable  for  making 
these  soaps,  and  the  presence  of  a  fair  proportion  of  resin 
undoubtedly  favours  the  transparency  and  beauty  of 
the  substance. 

Although  transparent  soaps  are  exceedingly  pleasing 
to  the  eye,  they  d-^)  not  possess  the  active  detergent 
powers  of  ordinary  scaps. 
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IIEBICATEJ)  SOAPS, 

Sii  H.  Marsh's  Sulphur  Soap.— Mercurial  Soap.— Medicinal  Soft  Soap.— 
Antimonial  Soap.  — Carbolic  Acid  Soap.— Medicated  Tar  Soap.— Tooth 
Soap.— Liquid  Glycerine  Soap. — Bordhardt's  Herb  Soap. — Arsenical 
Soap. — Soap  for  Washing  Dogs.— Turpentine  Soap.— Tar  Soap.— 
Black  Soap. — Various  Substances  introduced  into  Manufactured  Soaps. 

Many  different  substances  have  been  introduced  into 
soap  for  the  relief  or  cure  of  cutaneous  affections  and  for 
other  purposes,  amongst  which  may  be  mentioned  the 
following : — 

Sir  H.  Marsh's  Sulphur  Soap.— White  soap  2  ozs. 
and  sublimed  sulphur  ^  oz.  are  triturated  in  a  mortar, 
with  1  or  2  fluid  drachms  of  rectified  spirit,  until  a 
smooth  paste  is  formed.  The  spirit  should  be  first 
coloured  strongly  with  alkanet  root.  A  few  drops  of 
otto  of  roses  are  added  to  give  the  soap  an  agreeable 
fragrance. 

Mercurial  Soap  is  made  from  powdered  Castile  soap 
4  ozs.,  corrosive  sublimate  1  drachm,  dissolved  in  rectified 
spirit  1  fluid  oz.  These  ingredients  are  to  be  thoroughly 
mixed  in  a  Wedgwood  mortar. 

Medicinal  Soft  Soap  is  made  from  pure  olive-oil  saponi- 
fied with  a  caustic  ley  made  from  pure  poti^sh.  The  ley 
is  added  gradually  and  cautiously  to  the  oil  during  the 
boiling,  and  the  greatest  care  taken  to  avoid  an  excess  of 
alkali.  When  the  mass  assumes  a  transparent  and  gela- 
tinous appearance,  the  addition  of  ley  is  stopped.  The 
boiling  is  continued  until  the  soap  has  acquired  the  proper 
consistence. 
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Antimonial  Soap. — Pure  Castile  soap  (white)  in  powder 
If  oz.,  golden  sulphuret  of  antimony  2  drachms,  solu- 
tion of  caustic  potassa  6  drachms.  Dissolve  the  sulphuret 
in  the  potash  and  add  to  the  soap ;  then  triturate  in  a 
mortar  until  a  stiff  paste  is  formed.  It  should  have  a 
greyish- white  colour. 

Carbolic  Acid  Soap. — As  a  powerful  antiseptic,  carbolic 
acid  had  long  been  known,  but  it  was  not  until  the  late 
Dr.  Crace-Calvert  had  developed  its  manufacture  upon  an 
extensive  scale  that  its  usefulness  could  be  fully  taken 
advantage  of.  Since  then,  however,  its  employment  as  a 
disinfectant  and  deodoriser  has  become  universal,  and  it« 
incorporation  with  soap,  which  has  taken  the  name  of 
Carbolic  Soap,  has  been  very  extensive.  Indeed,  this 
article  has  now  become  a  necessary  and  useful  article  of 
commerce.  About  2  per  cent,  of  carbolic  acid  is  added 
to  soap  in  a  melted  state,  and  thoroughly  incorporated  by 
crutching.  It  is  then  put  into  a  frame,  and  when  cold  is 
cut  into  squares  and  moulded  in  the  same  way  as  ordinary 
fancy  soaps,  or,  for  more  extensive  use,  it  may  be  formed 
into  bars  of  the  ordinary  size.  Carbolic  soap  may  be 
prepared  from  the  following  : — 

Half-palm  soap   20  lbs. 


Starch   

Carbolic  acid,  in  crystals 
Oil  of  lavender  


1  lb. 

1  oz. 

2  0Z3. 

1  oz. 


,,  cloves. 


Medicated  Tar  Soap. 


Cocoa-nut  oil. . . 

Tallow  

Juniper  tar  

Soda  ley,  40°  B. 


20  lbs, 
10  „ 
5  „ 
15  „ 


Tooth  Soap. 

Tallow  soap  

Pumice  powder  (finely  sifted) 

Prepared  chalk  

Starch   


20  lbs. 


Liquid  Glycerine  Soap  is  thus  made  : 

Oleic  acid  

Cocoa-nut  oil  (best)  

Potash  ley  35°  B  

Glycerine  


187  lbs. 

33  „ 
114  „ 

10 
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The  ingredients  are  saponified  at  a  gentle  heat_,  and 
sufficient  alcohol  at  95"^  added  to  make  the  soap  clear. 
Bordhardt's  Herb  Soap. 


Olive- oil  soap   30  lbs. 

Palm-oil  soap    20  „ 

Dextrine   2  „ 

Perfume  with 

Oil  of  rosemary   2  ozs. 

„     lavender   Ij  oz. 

„     thyme   If  „ 

sage   1  „ 

„     magnolia   1   , , 

peppermint   1  ,, 


Colour  blue. 

Arsenical  Soap  is  used  by  bird  and  animal  stuffers  to 
preserve  the  skins  from  the  attacks  of  insects.  It  is 
prepared  by  the  following  formula : — White  soap,  arsenious 
acid,  and  lime  slacked  by  air,  of  each  4  ozs.  ;  carbonate 
of  soda,  12  ozs. ;  powdered  camphor,  |  oz.  The  whole  of 
these  ingredients  are  worked  up  into  a  paste,  with  pestle 
and  mortar,  a  small  quantity  of  water  being  added  during 
the  mixing. 

A  Soap  for  Wasliing  Dogs  and  other  animals  is  some- 
times made  by  mixing  Stockholm  tar  (wood  tar)  with  melted 
soap.  The  tar  should  first  be  dissolved  in  pyroxylic 
spirit  (v70od  naphtha). 

Turpentine  Soap,  or  Starkey's  Soap,  is  prepared  as 
follows  : — Take  of  Venice  turpentine,  oil  of  turpentine, 
and  carbonate  of  potash,  of  each  equal  parts ;  place  these 
in  a  mortar  (previously  warmed),  and  triturate  them 
together,  adding  a  little  water^  until  a  homogeneous  mass 
is  formed  ;  put  it  into  a  paper  mould,  and  after  a  few  days 
cut  the  soap  into  slices,  and  keep  them  in  a  well-stoppered 
bottle. 

Tar  Soap  is  made  from  soap  cut  into  shavings,  2  parts ; 
tar,  1  part;  and  liquor  of  potassa,  2  parts;  the  whole  being 
intimately  mixed  in  a  mortar. 

Black  Soap,  or  Farrier's  Soap,  is  a  coarse  kind  of  soft 
soap,  made  from  fish  oils  and  caustic  potash  ;  sometimes 
tar  is  added.    Besides  the  substances  above  named,  iodine, 
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bromine,  creosote,  and  many  other  chemical  substances 
have  been  employed  for  making  what  are  sometimes 
termed  skin  soaps,  but  the}^  are  all  prepared  much  in  the 
same  way  as  above  indicated. 

Various  Substances  introduced  into  Manufactured 
Soaps. — The  following  percentages  of  foreign  substances 
which  are  added  to  manufactured  soaps  are  thus  given  by 
Cristiani* : — 

Tannin  soap,  3  per  cent,  of  tannic  acid. 

Salicylic  soap,  2  per  cent,  of  salicylic  acid. 

disinfectant  soap^  carbolic  acid,  about  2  per  cent. 

Thymol  soap,  3  to  5  per  cent,  of  thymol. 

Croton-oil  soap,  2  per  cent,  of  croton-oil. 

Benzoic  soap,  2  per  cent,  of  benzoic  acid. 

Castor-oil  soap,  20  per  cent,  of  castor-oil  with  other  fats. 

Petroleum  soap,  20  per  cent,  of  j)etroleum-oil  added  to  the  other  fats 
before  saponification. 

Paraffin  soap.  The  wax  is  added  to  the  amount  of  10  per  cent,  to  the 
fats  before  saponification. 

Creosote  soap,  2  per  cent,  of  creosote. 

Iodine  soap,  2  per  cent,  of  iodine. 

Turpentine  soap),  5  iDer  cent,  of  oil  of  turpentine. 

Borax  toilet  soap,  10  iDcr  cent,  finely  powdered  borax. 

Mercurial  soap,  6  per  cent,  of  mercurial  ointment. 

Irish  moss  soap,  5  -ptT  cent,  of  Irish  moss  dissolved  in  a  suitable 
quantity  of  water  and  strained. 
Bran  soap,  10  per  cent,  of  bran. 
Cornmeal  soap,  10  to  20  per  cent,  of  maize-flour. 
Oatmeal  soap,  10  to  20  per  cent,  of  oatmeal. 

Camphor  ice  soap,  5  per  cent,  of  camphor  added  to  cold  cream  soap 
would  be  very  suitable. 

Wax  soap,  10  per  cent,  of  wax  added  to  soap.  It  has  some  good  and 
useful  properties. 

*  ^'  Tcciiiiical  Treatise  on  Soap  and  Candles.'' 
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Soap  to  be  used  in  Cloth  Manufactories. — White  Cocoa-nut  Oil  Soap. — > 
Dresden  Palm  Soap. — Altenburge's  Resin  Soap. — Ox-gall  Soap. — 
Scouring  Balls. — Borax  Soft  Soap. — Borax  Soap-Powder. — London 
Soap-Powder. 

Soap  to  be  used  in  Cloth  Manufactories,  &c. — Kiirten 
makes  the  following  interesting  observations  on  the  pre- 
paration of  soaps  to  be  used  for  milling  and  other  similar 
purposes,*  which  will  assist  in  guiding  the  soap-maker 
who  may  not  be  fully  acquainted  with  the  requirements 
of  the  cloth-scourers,  In  preparing  all  soaps  intended 
for  the  use  of  the  above-mentioned  establishments,  great 
care  is  indispensably  necessary  in  giving  the  ley  its 
proper  proportion  of  strength,  for  if  the  ley  be  too  weak 
the  stuffs  cannot  be  properly  cleansed,  and  also  a  greasy 
matter  is  communicated  to  them  which  in  every  case  is 
very  injurious  ;  on  the  other  hand,  if  the  ley  is  too  strong 
in  the  soap,  the  stuffs  are  scoured  too  much,  and  retain 
alwa3^s  a  dry  stiffness  which  should  be  specially  avoided. 
When  the  cloth  is  scoured  or  milled  it  is  a  rule  to  use 
soap  of  a  quality  corresponding  with  that  of  the  stuffs, 
for  it  is  proved  by  experience  that  a  cloth  which  is  really 
good,  and  which  is  called  stout  cloth,  must  be  milled  a 
longer  time  than  a  zephyr  or  light  stuff  for  pantaloons, 
which  only  require  to  be  washed,  else  they  would  loose 
the  elasticity  which  is  indispensable  to  them. 

*'In  executing  an  order  for  soap  for  milling,  the  maker 
should  direct  his  attention  to  ascertain  whether  the  ])ro- 
cess  of  milling  was  according  to  the  ancient  manner  by 
stocks   or  the  new  method  by  cylinders.    By  the  first 
♦  "  Art  of  Manufacturing  Soap.'*    By  Philip  Kiii'ten. 
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method  the  milling  requires  longer  time  and  the  em- 
plo3^ment  of  a  soap  which  does  not  dissolve  too  quickly, 
whilst  by  the  latter  method  a  soap  is  wanted  which  does 
not  congeal  too  quickly.  Among  the  soaps  which  do  not 
dissolve  quickly  we  reckon  those  which  are  prepared  from 
tallow  or  palm-oil  with  soda  ley,  from  which  it  is  after- 
wards separated.  A  soap  which  dissolves  the  quickest  is 
that  which  has  been  boiled  from  olive-oil,  with  an  addi- 
tion of  tallow,  then  some  olein  soap;  in  a  word,  the 
genuine  soap.  It  is,  however,  true  that  green  or  brown 
soap  always  dissolves  quickest ;  nevertheless  it  is  not  fit 
for  milling  heavy  cloth,  with  the  stocks,  because  on  that 
account  they  do  not  thicken  sufficiently.  Although  the 
manufacturers  of  cloth  will  not  easily  decide  on  using  any 
other  sort  of  soap,  yet  the  soap-boiler  should  not  be  led 
away  by  the  opinion  that  every  maker  of  the  same  article 
can  make  use  of  the  same  sort  of  soap,  because,  as  we  have 
already  observed,  not  only  the  different  qualities  of  cloth 
and  the  method  employed  in  their  manufacture  should 
be  taken  into  consideration,  but  also  the  different  pro- 
perties of  the  water  used.  It  is,  therefore,  the  duty  of 
every  soap-boiler  to  supply  each  manufacturer  with  the 
kind  of  soap  which,  in  that  manufacturer's  own  opinion,  is 
the  best  adapted  for  his  purpose  and  for  the  quality  of 
his  material.  We  will  for  that  reason  more  fully  describe 
the  preparation  of  the  different  sorts  of  soap. 

"  Hard  and  Unsalted  Soap  for  Milling  Cloths  of 
Superior  quality, — This  kind  of  soap  is  made  either  of 
tallow  or  cocoa-nut  oil,  or  whitened  palm-oil  with  an 
addition  of  cocoa-nut  oil,  and  in  the  following  manner  : — 
The  palm-oil  or  the  tallow  should  be  boiled  into  a  firm- 
grained  soap  with  a  caustic  soda  ley,*  which  is  added  till 
the  soap  shows  a  strong  grain  and  bears  a  good  pressure 
of  the  hand,  and  the  sample  shows  a  sufficient  firmness 
when  cool,  and  when  the  ley,  which  still  remains  un- 
salted in  the  soap,  leaves  a  sharpish  taste  on  the  tongue. 
We  have  then  a  soap,  it  is  true,  but  it  is  not  fit  for 
milling,  because  it  does  not  yet  possess  a  sufficient  scouring 

*  Mr.  Kiirtea  is  in  error  ia  recommending  soda  soaps  iqx  these  purpose^, 
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quality,  xnerefore  will  not  cleanse  the  cloth  from  its  dirt, 
glue,  and  grease.  To  give  the  soap  the  necessary  power 
to  effect  that  purpose  an  addition  of  cocoa-nut  oil  is 
requisite,  and  for  that  reason  the  unsalted  ley  which 
remains  in  the  soap  must  be  got  rid  of,  and  the  soap 
poured  again  into  the  boiler,  but  without  any  ley.  For 
every  100  lbs.  of  palm-oil  or  tallow  used  for  this  soap 
25  lbs.  of  cocoa-nut  oil  must  be  added,  which  is  mixed  with 
the  soap  when  cold  in  small  quantities,  or,  which  is  more 
advisable,  when  in  a  state  of  solution,  and  then  made  to 
boil  afresh.  When  it  is  intended  to  make  a  soap  of  a 
superior  quality  and  to  diminish  the  ley,  in  order  to 
saponify  cocoa-nut  oil  a  caustic  ley  of  soda  of  28""  or  30"" 
is  required.  The  ley  is  added  till  the  soap  has  acquired  a 
good  firmness,  and,  when  tried,  a  taste  rather  strong  of 
ley  remains  on  the  tongue.  As  soon  as  this  is  found, 
then  the  soap  must  be  allowed  to  boil  for  half  an  hour  to 
ascertain  whether  the  same  taste  yet  remains  ;  if  not,  a 
little  more  ley  must  be  added  till  the  taste  returns. 
"When  the  soap  is  not  yet  separated  from  the  ley,  to  effect 
that  purpose  some  salt  must  be  used,  and  continued  till 
the  soap  on  the  spatula  separates  from  the  ley.  The  soap 
will  remain  some  hours  in  the  boiler  to  cool,  and  be  after- 
wards poured  into  the  frame.  When  it  is  desired  to 
obtain  a  larger  produce,  although  with  the  conviction  that 
the  quality  will  not  be  so  good,  instead  of  a  ley  at  28°  or 
30°  for  the  saturation  of  the  cocoa-nut  oil,  one  22°  to  24° 
must  be  used,  and  the  soap  poured  into  the  frame  in  the 
state  of  paste,  and  not  unsalted ;  but  in  this  case  care  must 
be  taken  that  the  soap  is  not  brought  to  a  higher  degree 
of  heat  than  25°  Eeaumur  (152°),  otherwise  the  soap 
from  the  cocoa-nut  oil  would  stick  to  the  bottom  of  the 
boiler.^' 

White  Cocoa-nut  Oil  Soap. — Cristiani  gives  the  fol- 
lowing directions  for  making  this  soap  in  a  simple  and 
quick  way  : — To  prepare  100  lbs.  of  this  soap,  introduce 
into  a  kettle*  holding  from  200  to  250  gallons,  200  lbs. 

*  The  term  "kettle"  is  generally  used  in  America  in  preference  tc 
8oap-pan  or  coppei", 
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of  pure  white  cocoa-nut  oil  ;  afterwards  add  200  lbs.  of 
colourless  and  perfectly  limpid  ley  at  30°.  All  being 
ready,  heat  the  kettle,  and  to  accelerate  the  combination 
of  the  substances  stir  well  from  time  to  time.  Under  the 
influence  of  the  heat  the  material,  which  was  at  first  in 
the  form  of  grains,  softens  and  becomes  liquid.  Continue 
the  heat  gently  and  gradually  until  the  combination  of 
the  oil  and  alkali  is  effected,  which  generally  takes  place 
when  the  ebullition  begins.  When  properly  made,  the  soap 
has  the  appearance  of  a  fluid,  homogeneous,  and  syrupy 
paste  of  an  amber-white  colour.  It  is  useless  to  boil  it ; 
stop  off  the  heat,  and  run  the  soap  into  the  frames.  If, 
when  the  mixture  begins  to  boil,  a  certain  quantity  of 
oil  swims  on  the  surface  of  the  paste,  it  may  be  com- 
bined with  the  saponified  mass  by  adding  10  lbs.  to  12  lbs. 
of  cocoa-nut  oil  soap ;  or,  the  same  result  may  be  obtained 
by  adding  from  2  to  2J  gallons  of  pure  water.  After 
stirring  a  few  minutes  the  homogeneity  of  the  soap  is  re- 
established and  the  combination  perfected.  The  heat  is 
then  withdrawn,  and  the  soap  transferred  to  the  frames  as 
usual.  After  five  or  six  days  the  soap  is  firm  enough  to 
cut.  By  the  above  process  the  soap  is  very  white,  does  not 
contain  any  excess  of  alkali  or  oil,  and  may  be  employed 
for  toilet  uses.  From  the  quantities  given  from  896  to 
400  lbs.  of  soap  are  obtained,  according  to  the  quantity 
of  water  added.  The  operation  lasts  about  one  hour. 
Bresden  Palm  Soap. 


Cocoa-nut  oil   3,520  lbs. 

Palm-oil  (crude).. ,   1,100  „ 

Kesin   880  „ 

Soda  ley,  28"=*    353  „ 


Melt  together  the  fats  and  saponify  the  resin  separately, 

taking  care  to  add  the  resin  soap  before  it  becomes  too 
thick  to  stir. 

Altenburge's  Kesin  Soap. 

Cocoa-nut  oil    220  lbs. 

Eesin   220  ,, 

Soda  ley,  28°  B   297 

Make  by  the  cold  process,  and  cut  with  a  salt  ley  of 
B.  before  framing. 
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Ox-gall  Soap. 

Purified  ox-gall  . 
White  curd  soap 


1  part. 

2  parts. 


The  soap  is  cut  into  shavings  and  melted  in  the  ox-gall 
at  a  moderate  heat,  evaporating  until  of  proper  consistency. 
The  ox- gall  is  prepared  by  boiling  it  with  10  to  12  parts 
of  wood  spirit  and  straining. 
Scouring-Balls. 

White  curd  soap   35  Ihs.  2  ozs. 

Pearlash   6  „    6  ,, 

Oil  of  juniper   3       3  ,, 

Mix  together,  having  previously  added  a  little  w^ater  to 
the  soap  and  pearlash  to  dissolve  them  by  a  moderate 
heat ;  add  the  oil  of  juniper  and  mould  into  balls. 

Borax  Soft  Soap. 

White  fats   100  lbs. 

Soda  ley,  IS''  B   100  „ 

Potash  ley,  10°  B   60  „ 


The  soda  ley  is  added  to  the  melted  grease  and  heated 
till  it  forms  a  clear  liquid  or  is  combined,  when  the  potash 
ley  and  borax  solution  are  added.    It  should  be  a  semi- 
solid translucent  paste,  and  is  usually  sold  in  quart  cans. 
Borax  Soap-powder. 

Curd  soap  in  powder   5  parts. 

Soda  ash    3  „ 

Silicate  of  soda   2  „ 

Borax,  crude   1  part. 

Each  ingredient  is  thoroughly  dried  and  all  mixed 
together  by  sifting. 
Iiondon  Soap-powder. 

Yellow  soap   6  parts. 

Soda  crystals   3 

Pearlash   \  \  part. 

Sulphate  of  soda   \\ 


These  ingredients  are  combined  as  well  as  possible 
without  any  water,  and  they  are  sjDread  out  to  dry  and 
then  ground  into  a  coarse  powder.  Thus  in  an  infinite 
degree  can  the  variety  of  soap -po waders  be  multiplied. 
They  are  adapted  for  hard  waters,  as  their  excess  of  alkali 
neutralises  the  lime. — Cristianu 


Solution  of  borax,  10'^  B. 
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CHAPTER  XXIIT. 
MISCELLANEOUS  PROCESSES. 

Jennings's  Processes. — Levat's  Process. — Violet's  Palm-oil  Soap. — 
Hampel's  Shaving  Soap. — Marriott's  Process. — Sawdust  in  Soap. 
— Lewis's  Process. — Borax  Soap.— Camphor  and  Ammonia  Soaps. 
— Mackay  and  Seller's  Process.  Petroleum  Soap  :  Bastet's  Pro- 
cess.— Besson  and  Remy's  Process. — Tardani's  Process. — Half-resin 
Soap. — Payne's  Process. — Bankmann's  Process. — Jeyes's  Process. — 
Varicas's  Process. — Lorbury's  Process. — Cleaver's  Terehene  Soap. — 
Scharr's  Liquid  Soap. — Bichford's  Process. ■ — Marking  Soaps. 

Apart  from  the  ordinary,  or,  if  we  may  say  so,  recognised 
soaps,  innumerable  patents  have  been  taken  out  from  time 
to  time  for  various  improvements,^'  modifications,  or 
additions,  the  merits  of  which  may  easily  be  determined 
by  a  small  trial  when  the  new  process  does  not,  which  is 
too  frequently  the  case,  bear  the  brand  of  absurdity  on 
the  very  face  of  it/^  The  following  abstracts  from  a  few 
of  the  patent  specifications  will  enable  the  reader  to  form 
his  own  judgment  as  to  whether  any  of  the  processes 
described  in  brief  will  be  worth  a  further  acquaintance, 
in  which  case  he  will  naturally  obtain  a  copy  of  the 
specification,  and  if  necessary,  put  himself  in  communica- 
tion with  the  patentee,  provided,  of  course,  that  such 
patent  is  in  full  force. 

Jennings's  Processes. — 1.  Combine  1,000  lbs.  of  stearic 
or  margaric  acids,  as  free  from  olein  as  possible,  or  palmi- 
tin  or  any  vegetable  or  animal  stearin  or  margarin,  at 
the  temperature  of  212"^  F.,  with  a  solution  of  bi-car- 
bonate  of  potassa  or  soda  of  a  specific  gravity  of  about 
1,500°  ;  stir  constantly  until  an  intimate  combination  is 
obtained,  and  no  separation  visible  when  tried  with  the 
shovel  or  trowtl.    When  the  mass  has  cooled  down  to 
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about  60°  F.,  add  1  lb.  per  cent,  of  liquid  ammonia  ol 
about  '880°,  and  1  lb.  per  cent,  of  tbe  strongest  solution  of 
caustic  potassa ;  these  are  to  be  added  gradually,  and  well 
mixed  by  stirring  until  perfectly  combined.  Dissolve 
15  to  18  per  cent,  of  resin  by  boiling  ifc  with  a  solution 
of  carbonate  of  potassa  and  soda  in  equal  parts,  or  as 
much  as  will  give  the  solution  a  specific  gravity  of  or 
about  1,800""  when  boiling  hot.  Mix  these  perfectly  with 
the  stearic  or  margaric  acids  and  carbonated  alkali ; 
then  add  a  strong  solution  of  caustic  potassa  or  soda, 
until  perfect  saponification  is  produced.  The  dose  of 
caustic  alkali  will  much  depend  upon  the  purity  of  the 
stearine  or  margarine  employed.  The  separation  is  now 
effected  by  using  common  salt  or  sulphate  of  soda  as 
usual.  If  the  soap  is  to  be  colourless,  no  resin  must  be 
employed,  and  a  larger  dose  of  liquid  ammonia  and  caustic 
alkali  must  be  used  according  to  the  dryness  of  the  stearine 
to  be  operated  upon. 

2.  White  curd  soap  is  dissolved  in  about  one- third  of  its 
weight  of  water,  to  which  is  added  colophony  (black  resin), 
carbonate  of  soda,  and  alum.  For  this  purpose  the  resin 
(at  the  rate  of  25  per  cent,  of  the  quantity  of  soap)  is 
dissolved  with  about  6  per  cent,  of  carbonate  of  soda  of 
commerce  to  the  resin  employed,  using  about  a  like  weight 
of  water  as  there  is  of  the  resin.  These  matters  being 
boiled  together  till  the  resin  and  alkali  are  dissolved, 
the  compound  is  to  be  added  to  the  dissolved  soap,  and 
the  whole  of  the  matters  are  to  be  boiled  till  the  workman 
on  taking  a  sample  finds  that  the  soap  is  hard  and  smooth, 
as  is  well  understood  by  soap-boilers.  To  this  compound 
is  to  be  added  a  quantity  of  sulphate  of  alumina  (common 
alum)  with  a  view  to  improve  the  colour,  say  from  about 
2  to  4  per  cent,  of  the  tallow  or  oil  and  resin  in  the 
mixture,  using  more  or  less  of  the  alum  according  as  the 
resin  is  less  or  more  pure.  The  whole  compound  is  to  be 
boiled  up,  and  then  allowed  to  stand  from  two  to  four  hours. 
In  order  to  prevent  the  resin  precipitating,  a  quantity  of 
dilute  sulphuric  acid  is  introduced  and  stirred  into  the 
above  mixture.     The  strength  of  each  solution  of  acid 
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v\^h{cli  is  used  is  1  j)arfc  by  weight  of  sulphuric  acid  to 
9  parts  by  weight  of  water,  of  which  about  2  per  cent, 
in  respect  to  the  weight  of  tallow  or  oil  and  resin  in  the 
mixture  is  to  be  employed.  The  compound  is  then  to  be 
fitted,  cleansed,  and  framed  as  usual. 

Levat's  Process. — The  object  of  this  process  is  to  utilise 
the  waste  or  residual  oily  products  resulting  from  the 
distillation  of  essential  oils,  and  to  add  to  the  emolliency 
of  the  soap  by  the  employment  of  lichen.  The  fatty 
matters  are  first  heated  to  expel  the  alcohol  left  in  them 
after  the  process  of  distillation,  and  they  are  then  heated 
with  a  weak  soda  ley,  after  which  stronger  leys  are  used 
to  complete  the  saponification.  When  the  soap  separates 
and  the  grain  has  the  proper  consistence,  an  infusion  of  lichen 
is  added,  when  a  perfectly  smooth  paste  is  formed.  The 
soap  consists  of 


Fatty  matters   58  parts. 

Soda   6  „ 

Water   34 

Lichen   2  „ 


Violet's  Palm-oil  Soap. — 100  lbs.  of  palm-oil  are  melted, 
and  at  the  temperature  of  203'',  12  J  ozs.  of  nitric  acid  are 
added,  with  vigorous  stirring  for  about  a  quarter  of  an 
hour ;  12  gallons  of  hot  water  are  then  added,  and  the 
stirring  continued,  after  which  the  oil  is  allowed  to  rest. 
The  oil  is  then  well  washed  several  times  to  free  it  from 
the  acid,  and  after  being  separated  from  the  water  is 
saponified  with  a  weak  ley  at  8""  B.,  followed  by  stronger 
leys  of  10""  and  15°.  The  boiling  is  kept  up  until  the 
soap  is  of  the  proper  granular  consistence,  and  the  grained 
soap,  after  being  separated  from  the  ley,  is  dissolved  with 
lemon  juice.    This  soap  is  called  Orangine.^' 

Hampel's  Shaving  Soap  is  made  by  his  patented 
process  as  follows : — Cleaned  olein  6'6  per  cent,  is  first 
mixed  thoroughly  with  13  per  cent,  of  hot  water ;  then 
t5*4  per  cent,  of  soda  ley  at  25""  is  added,  and  the  mass, 
which  assumes  the  appearance  of  soft  butter,  is  agitated 
until  it  becomes  cold  and  is  easily  liquefied,  when  12*5 
per  cent,  of  best  white  soap  and  50  per  cent,  of  boiling 
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water  are  added.  All  these  ingredients  are  to  be  well 
mixed  together,  and  finally  12*5  per  cent,  of  spirit  at 
90°  is  to  be  added  and  well  incorporated  with  the  mass. 
The  compound  is  then  to  be  covered,  and  allowed  to  rest 
for  a  while,  after  which  it  is  to  be  filtered,  and  is  then 
ready  for  use. 

Mrs.  Marriott's  Process.— For  making  "a  washing  or 
cleansing  compound/'  the  inventor  mixes  with  common 
yellow  or  any  fancy  or  toilet  soap  about  an  equal  pro- 
portion of  very  finely-powdered  pumice,  which  is  added  to 
the  soap  in  its  melted  state.  The  powdered  pumice  is  to 
be  thoroughly  incorporated  with  the  soap,  so  as  to  be 
equally  distributed  throughout.  This  compound  combines 
the  detergent  qualities  of  the  soap  with  the  frictional 
action  of  the  pumice  ;  at  the  same  time,  when  used  for 
washing  or  cleansing  purposes,  the  soap  lubricates  the 
particles  of  the  powdered  pumice  and  modifies  its  abrasive 
action,  thus  preventing  injury  to  the  finest  fabrics. 

Sawdust  in  Soap. — Mr.  Waller  forms  a  washing  or 
cleansing  compound  by  adding  to  melted  soap  certain 
quantities  of  sawdust,  and  well  mixing  the  whole  together 
by  stirring  or  crutching.  The  sawdust  may,  if  preferred, 
be  introduced  during  the  process  of  manufacture  in  the 
same  way  that  other  ingredients  are  added  to  soap. 

Lewis's  Process. — Mr.  Lewis  mixes  potato  flour,  dex- 
trine, or  other  suitable  farinaceous  substances  with  a 
viscous  solution  of  soluble  glass  or  solution  of  silicate 
of  soda  oy  silicate  of  potash,  in  the  proportion  of  about 
one  part  flour  to  ten  or  twelve  parts  of  the  silicate.  The 
soap  is  manufactured  from  oleic  acid  in  the  usual  way, 
with  the  addition  of  a  small  quantity  of  resin,  say  about 
one  part  of  resin  to  about  ten  parts  of  soap.  When  the 
process  is  finished,  and  while  the  soap  remains  hot  and 
in  a  fit  condition  for  running  into  the  cooling  frames,  the 
above  compound  of  the  silicate  and  farinaceous  substance 
is  added  in  the  proportion  of  about  one  part  by  weight  to 
three  parts  of  the  soap,  more  or  less.  These  materials  are 
thoroughly  incorporated  or  mixed  by  crutching  and  stir- 
ring, and  then  the  whole  is  transferred  to  the  frames 
as  usual. 
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For  household  or  laundry  purposes  lie  uses  by  pre- 
ference a  soap  made  of  oleic  acid  mixed  with  common 
tallow  or  animal  grease  and  resin ;  if  necessary,  he  adds 
a  certain  proportion  of  French  chalk  to  give  firmness  to 
the  soap.  The  solution  of  silicate  of  soda  should  have  a 
specific  gravity  of  about  ITO""  by  TwaddelFs  hydro- 
meter. 

Borax  Soap. — Mr.  Eowbottom  produc^es  borax  dry  soap, 
or  soap  powder  by  adding  borax  to  the  usual  carbonated 
or  silicated  ash  or  alkali,  or  other  substance  used  in  the 
manufacture  of  dry  or  powder  soaps.  For  borax  soft 
soaps  he  adds  a  solution  of  borax  to  the  ingredients 
usually  employed  for  making  ordinary  soft  soaps  before 
or  during  the  manufacture,  or  he  dissolves  by  heat  any 
ordinary  soft  soap  in  the  borax  solution,  and  incorporates 
the  same,  after  which  the  mass  is  allowed  to  cool  in  the 
usual  manner. 

Camphor  and  Ammonia  Soaps. — Messrs.  Cooper  and 
Smith  introduce  these  substances  into  ordinary  hard  or  soft 
soap,  the  former  being  previously  melted.  The  camphor  is 
first  dissolved  in  camphiwe  or  rectified  oil  of  turpentine, 
or  in  alcohol.  The  solution  of  camphor  is  added  to  the 
hard  or  soft  soap  in  any  desired  quantity  according  to  the 
use  to  which  it  is  to  be  applied.  The  carbonate  of  ammonia 
is  first  reduced  to  a  fine  powder,  and  this  is  well  incor- 
porated with  the  soap  by  stirring.  The  carbonate  01 
ammonia  is  added  in  the  proportion  of  from  one  to  five 
parts  by  weight  to  every  100  parts  of  soap.  The  addition 
of  camphor  to  the  soap  is  said  to  give  it  valuable  disin- 
fecting properties,  while  carbonate  of  ammonia  increases 
the  detergent  power  of  the  soap.  The  camphor  may  be-, 
used  without  the  carbonate  of  ammonia,  and  the  lattei 
without  the  former,  or  they  may  both  be  added  to  the 
same  soap. 

In  addition  to  the  camphor  solution  and  carbonate  of 
ammonia,  the  patentees  prefer  to  add  of  borax  about 
10  per  cent,  to  the  soap,  and  also  glycerine  to  the  extent 
of  5  per  cent.  In  adding  borax  it  is  dissolved  in  as  small 
a  quantity  -of  water  as  is  practicable,  and  the  solution  u 
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added  to  melted  hard  soap.  In  treating  soft  soap  the 
camphor  and  ammonia  may  be  added  either  singly  or 
conjointly,  and  with  or  without  borax  and  glycerine. 
The  borax  may  either  be  added  in  solution  or  in  fine 
powder.  In  making  soft  soap  for  ships'  use  2  per  cent, 
of  tar  is  added  to  soft  soap  in  addition  to  the  other 
ingredients,  the  tar  being  first  dissolved  in  pyroxylic 
spirit. 

Mackay  and  Seller's  Process. — The  patentees'  process 
consists  in  mixing  with  soap,  during  its  manufacture, 
chlorate  of  potash  *^or  any  other  substance  which,  in  pro- 
cess of  solution  in  water,  will  give  ofi'  oxygen.''  The 
chlorate  of  potash  is  sifted  into  or  mixed  with  the  soap 
"on  the  point  of  its  setting,  or  just  before  it  is  allowed  to 
cool,  in  such  manner  that  the  oxidizing  agent  is  not  then 
dissolved  in  such  soap  base,  but  preserved  therein  more 
or  less  in  contact  with  the  soaps  treated.  The  object  of 
introducing  the  chlorate,  or  other  oxidizing  agent,  is  to 
facilitate  the  removal  of  dirt  during  the  process  of 
washing.  Proportions  :  about  7  lbs.  of  chlorate  to  112  lbs. 
of  soap. 

Petroleum  Soap:  Bastet's  Process. — Caustic  ley  at 
36°  B.  is  placed  in  a  suitable  vessel,  and  then  equal  parts 
of  animal  fatty  matter  and  mineral  oil  are  placed  in 
separate  vessels.  The  combined  weight  of  the  fatty  matter 
and  the  mineral  oil  being  taken  as  a  standard,  boracic 
acid  sufiicient  to  dissolve  the  alkali  is  used ;  the  mineral 
oil  is  heated  to  a  temperature  of  about  90°  F.,  and 
the  animal  fatty  matter  is  melted  by  steam  heat,  and 
while  in  this  condition  a  quantity  of  boracic  acid  is 
dissolved  therein,  which,  with  that  acid  used  as  before,  will 
make  up  one-half  per  cent,  of  the  combined  weight  of  the 
fatty  matter  and  mineral  oil  employed. 

The  partially  acidified  animal  fatty  matter  and  the 
mineral  oil  being  heated  in  separate  vessels,  are  now 
united  by  gradually  pouring  the  former  into  the  latter, 
with  constant  stirring  or  agitation,  in  order  to  efiect  a 
perfect  combination  ;  the  acidified  alkali  is  then  gradually 
added,  and  the  mass  kept  well  stirred. 
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The  process  of  converting  the  mineral  oil  into  a  solid 
is  completed  by  gradually  adding  the  ordinary  or  un- 
acidified  alkali  in  sufficient  quantities  to  effect  this  result, 
keeping  up  the  agitation  as  before.  When  the  entire 
mass  is  found  to  be  granulated,  the  conversion  into  a 
saponaceous  compound  is  complete.  While  animal  fatty 
matter  only  has  been  mentioned,  the  same  results  can  be 
reached  by  the  use  of  vegetable  fatty  matter,  or  a  mixture 
of  animal  and  vegetable  fatty  matters.  The  soap  is 
finished  by  the  free  use  of  steam.  Liquefaction  is  accom- 
plished by  a  jet  of  steam  to  thoroughly  deoxidise  the 
saponified  matter  and  disintegrate  the  compound.  After 
the  use  of  steam  for  this  purpose,  the  soap  is  boiled  by 
superheated  steam. 

Besson  and  Remy's  Process.— This  consists  in  forming 
a  soap  paste  of  any  ordinary  ingredients^  and  perfuming 
as  desired.  The  soap  is  afterwards  pulverised,  as  in  mak- 
ing shaving  powder,  and  the  powder  thus  obtained  is 
agglomerated  by  pressure  in  small  moulds  of  special  form, 
that  is  to  say,  of  a  form  corresponding  to  that  required  in 
the  pieces.  This  form  is  in  section  plano-concave,  so  that 
the  middle  portion  is  comparatively  thin,  and  can  be 
crushed  by  the  finger  with  a  very  slight  pressure  applied 
to  the  flat  side.  The  crushed  piece,  as  it  consists  of 
agglomerated  powder,  at  once  becomes  disintegrated, 
and  forms  a  good  lather  in  water,  an  efiect  which  cannot 
be  obtained  from  an  equal-sized  piece  of  ordinary  toilet 
soap  without  much  friction. 

Tardani's  Process.— Any  convenient  quantity  of  oil  or 
suet  or  other  fatty  matter  is  taken,  and  placed  in  a  flat- 
bottomed  boiler  of  iron,  constructed  in  the  form  of  a  trun- 
cated cone,  together  with  double  the  quantity  of  water 
and  a  proportion  of  quicklime  previously  slaked  by  a 
quantity  of  water  equal  to  12  per  cent,  of  the  weight 
of  the  oil  or  fat.  The  whole  must  be  boiled  and  mixed  b}- 
means  of  an  agitator — a  mechanical  one  by  preference. 

This  will  produce  an  insoluble  hard  lime  soap  and  a 
solution  of  glycerine,  the  latter  of  which  may  be  separated 
by  ojjening  the  top  of  the  perforated  pipe  connected  with 
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the  bottom  of  the  boiler.  After  having  washed  the  lime 
soap  a  little  and  closed  the  top,  a  certain  quantity  of 
water  is  added  to  the  soap,  and  also  a  quantity  of  com- 
mercial carbonate  of  soda  equivalent  to  and  rather  in 
excess  of  the  quantity  of  lime  used. 

When  the  ingredients  are  well  mixed  and  the  mixture 
boiled,  the  hard  insoluble  lime  soap  will  be  decomposed, 
and  the  lime  precipitated  in  the  form  of  a  granular  car- 
bonate, while  a  soluble  soda  soap  or  potash  soap  (where 
potash  is  used  to  form  a  soft  soap)  is  produced,  which 
floats  in  the  shape  of  flakes  on  the  top  of  the  water,  more 
especially  if  sea-salt  has  been  added.  This  is  the  reason 
why  the  shape  of  the  truncated  cone  is  preferred  for  the 
boiler  and  its  bottom  flat.  The  heat  is  applied  only  round 
the  boiler.  In  this  way  it  is  said  to  be  possible  to  make 
good  soap,  using  fatty  matter  with  membranes  and  very 
impure  oils  without  incurring  the  expense  of  extracting 
the  pure  fat  or  oil.  If  cocoa-nut  oil  or  palm-oil  are  to  be 
saponified,  a  quantity  of  lime  equivalent  to  the  fifth  of 
their  weight  can  be  used.  These  soaps  being  very  soluble, 
even  in  salt  water,  it  is  necessary  to  use  tolerably  pure  car- 
bonates of  the  alkali. 

Half-resin  Soap,  by  Higgins's  process,  is  produced  as 
follows : — For  a  cheap  laundr}^  soap  is  taken  prime  tallow 
or  equivalent  fat,  10,000  lbs.,  which  is  saponified  as  usual 
with  caustic  soda  of,  say,  30""  strength.    After  the  first  or 

grease''  charge  an  equal  quantity,  viz.  10,000  lbs.,  of 
clear  resin  is  added  and  saponified  in  the  usual  manner. 
About  6,000  lbs.  of  caustic  soda  at  a  strength  of  30°  is 
used  for  the  whole.  Upon  the  completion  of  the  saponify- 
ing process,  and  while  the  compound  is  in  a  hot  fluid  state 
before  framing,  a  quantity  of  crystallised  stearic  acid  of 
commerce,  equal  in  amount  to  about  2  per  cent,  of  the 
w^hole  mass,  is  added,  or  about  3  per  cent,  of  stearine,  the 
substance  in  either  case  being  in  a  melted  state.  This  is 
added  gradually  while  the  soap  is  hot  and  is  thoroughlv 
*'crutched'^  into  the  body,  which  is  then  framed  "  in 
the  usual  manner.  The  mass  solidifies  into  a  hard  and 
useful  soap,  having  in  its  composition  equal  portions  of 
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resinous  and  fatty  matter,  instead  of  only  one-third  or 
one-fourth  as  usual. 

This  soap  is  said  to  preserve  its  quality  and  hardness 
better  than  ordinary  resin  soaps,  does  not  become  unduly 
dry  and  brittle,  and  also  possesses  the  advantage  that 
while  in  most  laundry  soaps  a  large  portion  is  wasted 
because  of  their  extreme  solubility,  which  causes  them  to 
dissolve  to  a  greater  extent  than  is  required  for  the 
strictly  detersive  purposes,  the  soap  produced  by  the 
above  process  is  said  to  last  longer,  besides  being  also 
cheaper. 

Mr.  G.  Payne's  Process  consists  in  treating  fatty  or 
oily  matters  and  subjecting  the  same,  under  pressure,  in 
an  autoclave  with  lime  and  water. 

After  the  decomposition  of  the  fatty  or  oily  matter  in 
the  autoclave,  the  aqueous  solution  of  glycerine  is  with- 
drawn, and  instead  of  decomposing  the  lime  soap  with 
acids,  as  in  the  ordinary  process  of  making  stearine,  the 
inventor  employs  for  its  decomposition  strong  caustic  soda 
or  potash  leys,  or  a  solution  of  carbonate  of  soda  or  potash. 
The  hydrated  or  carbonate  solution  is  used  in  about  the 
proportion  of  7  per  cent,  of  the  alkaline  base  to  from  60  or 
70  per  cent,  of  the  fatty  acid,  these  proportions  being 
varied  within  certain  limits ;  in  all  cases  care  must  be 
taken  that  the  alkali  shall  be  sufficient  to  combine  with  or 
saturate  the  whole  of  the  fatty  acid.  The  decomposition 
of  the  lime  soap  by  means  of  the  hydrate  or  carbonate  of 
soda  will  result  in  the  production  of  a  soda  soap,  and  where 
the  hydrate  or  carbonate  of  potash  is  used  for  such  decom- 
position the  product  will  be  potash  soap,  the  lime  in  either 
case  being  precipitated  in  a  more  or  less  insoluble  condi- 
tion. The  soaps  obtained  by  this  process  may  be  finished 
in  a  soap-copper  in  the  ordinary  manner. 

Mr.  Bankmann's  Process  has  for  its  object  to  furnish  soap 
in  the  form  of  thin  perforated  sheets  or  tablets,  so  that  a 
single  piece  may  be  torn  off  for  each  washing  of  the  hands 
or  face.  A  number  of  frames  are  placed  one  above  another, 
and  are  securely  fastened  together  in  such  a  manner  that 
the  joints  are  water-tight.    The  soap  to  be  treated  is  put 
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into  these  frames,  and  the  sides  or  sections  are  capable  of 
being  removed  so  as  to  leave  the  soap  projecting.  Thin 
shavings  are  planed  from  the  block  of  soap  by  a  cutter 
passing  along  the  surface,  and  the  shavings  or  sheets  are 
then  subjected  to  the  action  of  a  roller  which  compresses 
and  smooths  them.  Then  a  perforator  divides  each  shaving 
or  sheet  into  correspondingly  small  pieces.  Each  sheet 
should  be  about  3  inches  long  by  2  inches  broad,  and  per- 
forated crosswise  so  as  to  form  four  tablets.  The  sheets 
have  then  about  the  thickness  and  portability  of  postage- 
stamps.  About  one  dozen  of  such  sheets  may  be  arranged 
in  a  packet  in  form  of  a  pocket-book.  The  packet  will 
then  contain  the  material  for  forty- eight  separate  wash- 
ings. If  desired,  the  soap  may  be  impregnated  with  car- 
bolic acid,  tar,  or  other  medicinal  material. 

Mr.  W.  Jeyes's  Process. — The  inventor  introduces 
anthracine  salt,  naphthaline,  or  any  similar  crystallisable 
hydrocarbon  into  the  ordinary  ingredients  of  soap.  Either 
of  the  above  salts  is  added  to  and  mixed  with  the  ordinary 
ingredients  of  soap  at  any  convenient  period  during  the 
manufacture  before  solidification,  and  in  various  propor- 
tions, according  to  the  use  to  which  it  may  be  intended  to 
apply  the  soap. 

M.  Varicas's  Process. — "  The  practice  now/'  says  the 
inventor,  is  to  saponify  fats  with  alkalies  without  any 
previous  treatment  of  the  fat,  looking  to  the  preliminary 
decomposition  of  the  same.  The  result  is  a  comparatively 
slow  saponification,  and  all  the  glycerine  which  does  not 
remain  in  the  soap  mechanically  suspended  is  carried  off 
in  the  waste  ley  and  lost.  The  object  of  this  invention  is 
to  prepare  fats  for  instant  saponification,  and  to  save  all 
the  glycerine.  To  effect  this,  the  inventor  first  extracts  the 
glycerine  from  fats  in  their  neutral  state  by  the  direct 
action  of  steam  and  water,  under  a  pressure  of  about 
150  lbs.,  whereby  a  soap  stock  is  produced  susceptible  of 
immediate  saponification  when  combined  with  an  alkaline 
ley.  Besides  the  important  advantage  of  saving  all  the 
glycerine,  the  whole  process  of  soap-making  is  said  to  be 
materially  hastened,  and  the  insulting  soaps  are  of  superior 
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quality,  all  things  being  equal,  than  soaps  made  by  ordi- 
nary methods. 

Lor"biiry's  Process  consists  in  adding  a  solution  of  gluten 
in  caustic  alkali  to  soap,  by  which  the  emolliency  of  the 
soap  is  said  to  be  considerably  increased.  The  gluten  may 
be  added  to  any  kind  of  soap  after  the  process  of  saponifi- 
cation is  complete.  The  solution  of  gluten  is  thus  ob- 
tained : — To  a  solution  of  caustic  potassa  of  about  20°  B. 
as  much  bran  or  gluten  obtained  from  any  other  source  is 
added  as  it  will  take  up.  After  some  hours'  digestion  the 
mass  becomes  clear  and  homogeneous,  when  it  is  strained 
through  a  fine  sieve  or  coarse  cloth.  This  solution  is  added 
to  the  soap  to  the  extent  of  10  per  cent,  more  or  less. 

Cleaver's  Terebene  Soap. — Mr.  Cleaver  combines  with 
soap  while  in  a  melted  state  the  substance  known  as 
terebene^  whereby  a  disinfectant  and  antiseptic  soap  is  pro- 
duced. This  substance  is  also  combined  with  toilet  creams, 
cosmetics,  &c.  The  following  proportions,  which  may, 
however,  be  varied  at  will,  are  said  to  give  good  results  : — 
For  toilet  soap  4|  pints  of  terebene  are  added  to  112  lbs.  of 
soap.  For  household  or  laundry  soap,  he  adds  6  pints  of 
terebene  to  112  lbs.  of  soap.  The  terebene  is  introduced 
into  the  soap  in  its  liquid  state,  and  thoroughly  incor- 
porated by  stirring.  The  soap  may  be  perfumed  if  de- 
sirable.   The  soap  is  known  as  terebene  soap, 

Scharr's  Liquid  Soap. — For  making  this  soap  the  fol- 
lowing complicated  formula  is  given  for  one  ton  of  the 
compound : — 

Twelve  cwt.  of  water  and  4  lbs.  of  starch  are  first  boiled 
together  for  a  few  minutes,  after  which  the  following 
ingredients  are  introduced  : — 

Linseed   53  lbs. 

Sal  ammoniac    8  „ 

Soda  ash  (52°  to  54°)   44 

] 'carl  ash  (American)   53  „ 


Eussian  potash 


73 
52 
2G 
4 
5 
10 


Kesin 
Olcine 
Borax 


Spirit  of  turpentine 
Liquid  ammonia  . . . 
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The  ingredients  are  placed  in  a  vat  or  other  suitable 
vessel,  and  boiled  by  injection  of  steam  for  two  hours. 
The  liquid,  after  being  boiled,  is  passed  through  a  sieve, 
to  separate  the  solid  portion ;  it  is  then  cooled  down  to 
between  90^  and  122°  F.  The  solid  or  third  portion 
is  put  into  a  cask  (which  is  provided  with  a  tap  near  the 
bottom)  and  upon  it  is  poured  about  40  to  44  gallons  of 
boiling  water,  which  is  thoroughly  incorporated  by  stirring. 
It  is  then  allowed  to  rest  until  it  becomes  clear,  when  the 
clear  portion  is  run  out  by  the  tap  into  a  suitable  receiver, 
and  brought  to  the  boiling-point  by  the  injection  of 
steam.  The  steam  is  now  turned  off,  and  152  lbs.  of  soft 
soap  and  20  lbs  of  American  pearlash  are  added,  with 
stirring.  The  soap  which  had  previously  cooled  down  is 
now  introduced  and  well  mixed  by  stirring,  when  the 
compound  is  ready  for  use. 

Mr.  Bichford  introduces  powdered  French  chalk  (stea- 
tite, or  soapstone)  into  soap,  employing  from  4  to  about  7 
per  cent.,  according  to  the  purpose  for  which  the  soap  is 
to  be  used.  For  a  nursery  soap,  4  per  cent,  is  recom- 
mended, and  for  toilet  soaps  5  per  cent,  of  the  powder. 

As  far  back  as  1838  Mr.  Sheridan — the  original  in- 
ventor of  siljcated  soaps — patented  a  process  for  combining 
potato  flour,  water,  and  soda  or  potash  leys  (preferring 
the  latter  alkali)  in  the  following  proportions  : — potato 
flour,  16  lbs. ;  water,  270  lbs. ;  potash  leys,  100  lbs.  It 
will  be  seen,  as  is  too  frequently  the  case  with  *^  improve- 
ments in  soap,  that  the  same  idea  has  been  often  patented 
since. 

Marking  Soaps. — Mr.  Dunn  suggested  marking  soaps, 
coloured  soap,  or  other  similar  material  in  this  way  : — 
The  soap  is  first  stamped  in  the  usual  manner,  and  when 
dry  the  impression  is  filled  in  with  plastic  soap  of  a  difierent 
colour  by  means  of  a  spatula  ;  or  if  the  impression  is  fine 
and  small,  with  dry  powdered  and  coloured  soap,  by 
means  of  a  spatula,  with  which  a  little  of  the  powder  is 
spread  over  the  impressed  surface. 
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ALKALIMETRY,  METHODS  OF  BETERMLNING 
THE  PERCENTAGE  OF  REAL  ALKALI  IIT 
COMMERCIAL  SODA  ASR,  FOTASH,  ANB 
CAUSTIC  ALKALI 

Mohr's  Alkalimeter. — Preparation  of  the  Test- Acid. — Sampling  Alkalies. 
— The  Assay.  —  Normandy's  Method. — Testing  Commercial  Pear- 
lashes. — To  determine  the  Percentage  of  real  or  anhydrous  Alkali. 

It  must  be  obvious  that  m  a  manufacture  whicb  consumes 
vast  quantities  of  materials  of  variable  quality,  some  means 
of  estimating  the  actual  value  should  be  at  the  command  of 
the  consumer.  The  science  of  chemistry,  which,  as  we  have 
shown,  rescued  the  art  of  soap-making  from  the  empiricism 
and  ignorance  which  ruled  its  operations  until  little  more 
than  forty  years  since,  has  shown  not  only  the  principles 
of  saponification,  but  also  the  means  by  which  the  precise 
value  of  the  various  ingredients  employed  in  the  art  may 
be  determined  with  absolute  certainty,  and  with  com- 
parative ease  and  simplicity. 

It  was  the  custom  formerly  for  the  soap-boiler  to 
estimate  the  strength  of  his  alkali  by  first  pouring  a 
quart  of  water  on  a  pound  of  the  ash,  and  then  putting 
into  the  solution  a  lump  of  Dutch  soap,  which  floated  in 
it ;  he  then  added  more  water  gradually  until  the  piece  of 
soap  sank,  and  the  more  water  that  was  required  to  effect 
this  object,  the  richer  in  alkali  was  the  ash  supposed  to 
be.  It  is  needless  to  say  that  a  test  of  this  kind  would 
be  all  but  worthless. 

The  first  adoption  of  a  system  for  estimating  the  relative 
value  of  alkalies  by  chemical  agency  was  made  by  the 
celebrated  French  chemist  Vauquelin  ;  this  was  followed 
by  Descroizelles'  important  invention  of  the  alkalimeter^  by 
the  aid  of  which  tolerably  accurate  results  could  be  obtained, 
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To  our  own  countryman,  Dr.  Andrew  TJre,  however,  we 
are  indebted  for  the  employment  of  a  test-acid  that  repre- 
sents the  absolute  amount  of  alkali  in  a  given  commercial 
sample  of  soda  or  potash,  whether  in  the  form  of  carbonate 
or  of  caustic  alkali.  To  understand  the  methods  of  deter- 
mining the  percentage  of  real  alkali  in  a  commercial 
sample  it  may  be  necessary  to  refer  briefly  to  the  laws  of 
chemical  combination  defined  by  the  atomic  theory  of 
Dr.  Dalton.  This  great  chemist  discovered  that  all  sub- 
stances combine  in  definite  proportions  or  equivalents  ;  for 
example,  1  part  by  weight  of  hydrogen  combines  with 
8  parts  of  oxygen  to  form  water.  The  equivalent  Climber 
of  hydrogen,  therefore,  is  1,  that  of  oxygen  8,  and  that  of 
water  9.  Again,  3  equivalents  of  oxygen  combine  with 
1  equivalent  of  sulphur  (16)  to  form  sulphuric  anhydride, 
thus  :  sulphur  16,  oxygen  24,  equals  anhydrous  sulphuric 
anhydride  40,  or  monohydrated  acid  (strong  oil  of  vitriol) 
49  ;  therefore,  49  is  the  eqidvalent  or  combining  number 
of  this  acid,  and  it  cannot  be  made  to  unite  with  alkalis  or 
other  bases  in  any  other  proportion.  For  example, ybr^^y- 
nine  grains  by  weight  of  pure  sulphuric  acid  will  neutralise 
exactly  53  grains  of  anhydrous  carbonate  of  soda,  31  grains 
of  pure  anhydrous  soda  (sodic  oxide),  or  40  grains  of 
hydrate  of  soda  (caustic  soda).  This  being  so,  it  is  only 
necessary  to  have  exactly  49  grains  of  pure  sulphuric 
acid  in  1,000  grains  of  water  to  form  a  test-acid,  which, 
when  employed  to  neutralise  an  alkaline  solution,  will 
show,  by  the  proportion  of  dilute  acid  used  to  saturate  the 
alkali,  the  absolute  percentage  present  in  the  sample. 

There  are  two  principal  methods  of  analyzing  or 
assaying  alkalies  by  means  of  the  test-acid,  the  first  of 
which  is  volumetric,  or  by  measure;  and  the  second 
gravimetric,  or  by  weight.  In  the  former,  the  test- acid 
or  standard  solution''  is  applied  by  means  of  a  glass 
vessel  termed  an  alkalimeter,  or  burette,  which  holds,  up  to 
its  0  or  zero  mark,  exactly  1,000  grains  The  scale  is 
graduated  into  100  divisions,  which  are  again  subdivided 
into  tenths.  There  are  several  forms  of  the  burette  or 
alkalimeter^  all  ipore  qx  less  p^dw^i^^^ble  for  their  in^eniouss 
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construction^  but  for  the  ordinary  purposes  of  alkali  testing 
Bink's  burette,  Fig.  33,  or  Mohr's  burette,  Fig.  34,  will  be 
well  suited  to  the  soap-maker's  laboratory.  The  simplicity 
of  the  former  at  once  commends  it,  but  the  latter  has  the 
advantage  of  enabling  the  operator  to  add  the  test-liquor 
drop  by  drop,  when  the  alkaline  solution  is  near  the  point 
of  saturation,  without  encumbering  the  hands. 

1D~— 

xo'— 

■30  — 


40  =_ 


Fig.  33.  Fig.  34. 


Mohr's  Alkalimeter. — Mohr  thus  describes  the  con- 
struction and  use  of  his  very  useful  and  ingenious 
apparatus.*  *^  I  have  succeeded  in  substituting  for  ex- 
pensive glass  stop-cocks,  an  arrangement  which  may  be 
constructed  by  any  person  with  ease,  which  remains 
absolutely  air  and  water  tight  for  an  indefinite  period, 
Wbiqh  may  be  opened  and  regulated  at  wi]l  by  tb§ 
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pressure  of  the  fingers,  and  which  costs  almost  nothing. 
It  consists  of  a  small  piece  of  vulcanised  india-rubber 
tube,  which  is  closed  by  a  clamp  of  brass  wire  (Fig.  34). 
The  ends  of  this  clamp,  which  I  call  a  pressure-cock,  are 
bent  laterally  at  right  angles  in  opposite  directions,  and 
furnished  with  knobs,  so  that  when  both  ends  are  pressed 
the  clamp  is  opened,  and  a  single  drop  or  a  continuous 
current  of  liquid  may  be  allowed  to  escape  at  pleasure. 
The  measuring  tube  is  a  straight  glass  cylinder  b,  as 
uniform  as  possible,  graduated  into  0*2  or  0*1  cubic  centi- 
metres, and  somewhat  contracted  at  its  lower  end,  so  as  to 
fit  into  the  india-rubber  tube.  A  small  piece  of  glass  tube, 
inserted  below  the  pressure-cock,  forms  the  spout.  The 
pressure-cock  has  the  advantage  of  not  leaking,  for  it 
closes  of  itself  when  the  pressure  of  the  fingers  is 
removed. 

"The  measure  furnished  with  the  pressure-cock  is 
fastened  upon  an  appropriate  stand,  which  can  be  placed 
at  any  required  height.  When  used,  it  is  filled  above 
the  zero  point  with  test-liquor,  the  cock  opened  for  an 
instant,  so  as  to  let  the  air  escape  from  the  spout,  and  the 
level  of  the  solution  is  then  adjusted.  This  is  done  by 
bringing  the  eye  level  with  the  zero  point,  and  applying 
a  gentle  pressure  to  the  cock  until  the  liquid  has  sunk 
so  low  that  the  inferior  curve  of  the  liquid  touches  the 
graduation  like  the  circle  of  a  tangent ;  the  cock  is  then 
closed,  and  at  the  same  moment  the  liquid  remains  at 
zero,  and  continues  to  do  so  for  weeks,  if  evaporation  is 
prevented.  The  test  measure  being  now  normally  filled, 
the  experiment  may  be  commenced ;  this  is  done  sitting, 
while  the  filling  of  the  measure  is  done  standing. 

The  weighed  sample  of  alkali  is  first  placed  in  a 
*  beaker '  glass,  and  the  test-liquor  is  allowed  to  flow 
into  it  by  gently  pressing  the  cock.  Both  hands  are  set 
at  liberty,  for  when  the  pressure- cock  is  released  it  closes 
of  itself.  The  volumetric  operation  may  be  interrupted  at 
pleasure,  in  order  to  heat  the  liquid,  shake  it,  or  do  what- 
ever else  may  be  required.  The  quantity  of  liquid  used 
may  be  read  off  at  any  moment,  and  in  repeating  an  ex- 
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periment  the  limit  of  the  quantity  used  oe.jre  may  be 
aproached  so  near  that  the  further  addition  of  liquid  may 
be  made  drop  by  drop/' 

When  alkalies  are  analyzed  gravimetricallt/  a  specific 
gravity-bottle  (Fig.  35)  capable  of  holding  exactly  1,000 
grains  of  distilled  water  is  employed,  and  this, 
when  filled  with  test-liquor,  weighs  (exclusive 
of  the  tare  of  the  bottle)  exactly  1*033  grains. 
1,000  grains  of  the  test-liquor  contains  exactly 
49  grains  of  real  sulphuric  acid.    The  test-acid 
to  be  used  volumetrically ^  that  is,  with  the  alka- 
limeter,  has  a  specific  gravity  of  1*032  at  60°  F., 
and  1,000  grains  ly  measure  contain  exactly  49     Fig.  35. 
grains  of  real  or  anhydrous  sulphuric  acid. 

Preparation  of  the  Test-acid  or  Standard  Solution. — 
When  making  the  test-liquor  it  is  advisable  to  prepare  a 
quantity  sufficient  for  many  operations,  since  there  is 
necessarily  a  certain  amount  of  trouble  involved  in  its  pre- 
paration. It  may  be  readily  made  by  mixing  1  pare  of 
concentrated  sulphuric  acid  with  11  or  12  parts  of  distilled 
water ^  the  mixture  being  eflected  in  a  Winchester 
bottle,  which  holds  rather  over  half  a  gallon.  The  acid 
solution  must  be  adjusted  brought  to  the  proper  strength 
after  it  has  cooled  down  to  60°  F.,  and  it  should  be  fainily 
tinged  with  litmus,  which  will  give  it  a  pinkish  hue. 

If  the  acid  is  of  the  proper  strength  it  should  exactly 
saturate  53  grains  of  pure  carbonate  of  soda  previously 
calcined  at  a  red  heat,  or  31  grains  of  pure  anhydrous 
soda.  To  prepare  the  anhydrous  carbonate  of  soda,  place 
a  few  crystals  of  carbonate  of  soda  in  a  Berlin  porcelain 
crucible,  and  heat  this  over  a  spirit-lamp  or  Bunsen  burner  ; 
when  all  the  water  of  crystallisation  is  expelled  continue 
the  calcination  until  the  mass  is  at  a  bright  red  heat,  when 
the  vessel  may  be  set  aside  to  cool.  Now  carefully  weigh 
out  53  grains  of  the  calcined  carbonate,  and  dissolve  in 
about  2  ounces  of  distilled  water  in  a  beaker- glass.  The 
alkalimeter  is  now  to  be  charged  with  the  test-acid  to 
the  level  of  zero,  and  (if  Mohr's  burette  be  used)  the  beaker 
containing  the  alkaline  solution  is  to  be  placed  upon  the 
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stand  immediately  beneath  the  exit-tube.  Now  press  the 
nobs  of  the  pressure-cock,  and  allow  a  portion  of  the  liquor 
to  flow  into  the  beaker.  When  the  efiervescence  which 
is  immediately  set  up  subsides,  make  further  additions  of 
the  test-liquor  from  time  to  time,  until  the  effervescence 
becomes  sluggish,  when  the  acid  must  be  added  wdth 
greater  caution.  When  the  solution  approaches  saturation 
it  acquires  a  purplish  tint  (due  to  the  litmus  with  w^hich 
the  acid  is  tinged),  which  it  retains  until  the  point  of 
saturation  is  reached,  when  it  suddenly  changes  to  ^;m^ 
or  onion-red  colour.  After  each  addition  of  the  acid  the 
solution  should  be  stirred  with  a  thin  glass  rod,  and  before 
the  final  change  from  purple  to  pink  or  onion-red,  the 
end  of  the  glass  rod  should  be  applied  to  a  strip  of  blue 
litmus-paper,  when,  if  the  spot  touched  assumes  a  red 
colour,  the  saturation  is  complete  ;  if,  on  the  contrary,  the 
paper  is  unchanged,  or  has  a  violet  or  reddish  hue,  add 
the  test-liquor,  one  or  two  drops  at  a  time,  with  continued 
stirring,  until  a  drop  of  the  solution  applied  with  the  rod 
reddens  the  litmus-paper,  when  the  saturation  is  finished. 
If  any  test-liquor  remain  in  the  burette  this  indicates  that 
there  is  an  excess  of  acid  in  the  test-liquor ;  consequently 
more  distilled  water  must  be  added  to  the  bulk,  the  burette 
emptied  and  refilled  with  the  reduced  liquor,  and  another 
53  grains  of  anhydrous  carbonate  treated  as  before,  until 
1,000  grains  of  the  acid  liquor  exactly  neutralise  the  solu- 
tion. Should  the  whole  contents  of  the  burette  in  the 
first  trial  be  used  before  saturation  is  complete,  a  little  more 
sulphuric  acid  must  be  put  into  the  Winchester  or  test-acid 
bottle,  and  a  5 3- grain  solution  of  carbonate  of  soda  treated 
as  before.  A  very  little  practice  will  enable  the  operator 
to  adjust  his  test-liquor  with  perfect  accuracy ;  and,  in 
order  to  prevent  mistakes,  the  bottle  should  be  labled 
Test- acid,"  and  should  be  kept  closed  with  its  glass 
stopper. 

Sampling  Alkalies. —The  ordinary  soda  ash  of  com- 
merce is  usually  packed  in  wooden  casks  ;  and  in  order  to 
secure  a  fair  average  sample  from  a  large  number  of  these 
casks,  which  may  represent  one  consignment,  it  is  important 
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to  take  small  samples,  as  near  the  centre  of  each  cask  as 
possible,  from  as  many  of  the  casks  as  time  will  permit. 
Each  sample,  as  drawn  from  the  cask,  should  be  at  once 
placed  in  a  wide-mouthed  bottle  furnished  with  a  well- 
fitting  cork.  Each  sample  should  be  numbered  and  marked 
with  the  brand  which  distinguishes  each  cask.  The  soap- 
maker  who  tests  or  assays  his  own  alkali  should  always 
be  careful  to  employ  a  person  of  known  intelligence  and 
integrity  to  procure  samples  for  him. 

When  about  to  analyze  any  given  sample,  first  empty 
the  contents  of  the  bottle  upon  a  piece  of  dry  paper,  then 
crush  the  larger  lumps,  and  reduce  the  whole  to  a  coarse 
powder  as  quickly  as  possible,  so  as  to  prevent  absorption 
of  moisture  from  the  atmosphere.  Now  carefully  weigh 
out  100  grains,  and  put  them  into  a  small  flask  (Fig.  36), 
and  at  once  return  the  remainder  to  the  bottle, 
and  securely  cork  it.  Pour  into  the  flask  about 
half  an  ounce  of  distilled  water,  and  gently 
heat  it,  shaking  occasionally  to  assist  solution 
of  the  alkali.  After  a  few  minutes  set  the  flask 
aside  to  enable  the  insoluble  matter  to  subside, 
then  pour  the  clear  liquor  into  a  beaker-glass, 
and  wash  the  sediment  several  times  with 
small  quantities  of  distilled  water,  being  care- 
ful to  add  the  washings  to  the  alkaline  solution  in  the 
beaker.  This  washing  must  be  performed  several  times, 
or  until  the  last  washing-liquor  produces  no  efiect  upon 
yellow  turmeric-paper.  So  long  as  the  washings  give 
a  brown  tint  to  this  test-paper  the  presence  of  alkali  is 
assured,  and  the  washing  must  be  continued.  It  is  im- 
portant, after  each  washing,  to  pour  ofi*  the  last  drop  of 
the  liquor,  by  which  the  process  is  rendered  more  com- 
plete and  with  less  water  than  when  this  precaution  is 
not  observed.  To  ensure  perfect  accuracy  every  particle 
of  the  washings  must  be  added  to  the  contents  of  the 
beaker-glass  in  which  the  assay  is  to  be  made. 

The  Assay. — To  perform  the  assay,  the  alkalimeter 
must  first  be  filled  with  the  test-acid  exactly  to  the  line  0 
or  zero  of  the  scale ;  the  acid  must  then  be  allowed  to 
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flow  gradually  into  tlie  alkaline  solution  (whicli  should  be 
constantly  stirred  with  a  glass  rod)  until  the  liquid 
assumes  a  purple  tint,  which  it  retains  until  the  exact 
point  of  saturation  is  reached,  when  it  suddenly  changes 
to  pink.  It  is  commonly  the  practice  to  warm  the 
alkaline  solution  so  as  to  expel  the  carbonic  acid  which  is 
evolved  and  absorbed  by  the  solution  during  the  process 
of  saturation.  When  the  neutralisation  is  complete,  the 
alkalimeter  is  allowed  to  repose  for  a  few  moments,  so 
that  the  acid  liquor  may  drain  from  the  interior  of  the 
glass  into  the  bulk  of  the  fluid,  and  the  quantity  of  test- 
acid  used  is  then  determined  by  reading  off*  the  number 
of  divisions  which  have  been  exhausted. 

Every  alkalimeter  division  of  Mohr's  burette  (Fig.  34) 
represents  y^th  part,  or  1  per  cent.,  of  alkali,  when 
100  grains  are  taken  for  assay. 

In  commercial  assaySy  when  100  grains  (or  some 
aliquot  part  thereof)  are  taken  for  trial,  the  'percentage 
result  is  obtained  from  the  number  of  alkalimeter  divisions, 
or  the  number  of  grains  of  the  test- acid  consumed  by 
the  common  *  Hule  of  Proportion.'  Thus  :  A  crude  sample 
of  potash_,  having  taken  90  alkalimeter  divisions  of  test- 
acid  to  neutralise  it,  would  contain — 

100  :  47    90  :  42-30 

or  nearly  42^  per  cent,  of  pure  potassa.  If  only  50,  25, 
or  20  grains  are  tested,  the  result  must,  of  course,  be 
double,  quadrupled,  &c.,  as  the  case  may  be.  Or  the  third 
term  of  the  proportion  may  be  multiplied  by  the  denomi- 
nator of  i\iQ  fraction  representing  the  aliquot  part.  This, 
in  the  case  of  50  grains  (repeating  the  above  example), 
would  be — 

100  :  47 : :  45  X  2 :  42-3os 

as  before;  but  even  these  easy  calculations  may  be 
simplified,  as  is  shown  below. 

^'  One  of  the  advantages,  and  not  the  least,  attending 
the  use  of  test-acids  corresponding  to  equivalents  is  that, 
by  means  of  the  simple  *  iiule  of  Three/  the  percentage 
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quantity  of  alkali  may  be  found,  whether  100  or  any  other 
number  of  grains  have  been  submitted  to  trial.  For  the 
rveight  of  the  sample  tested  (in  grains)  bears  the  same  re- 
lation to  the  equivalent  weight  of  the  alkali  under  examina- 
tion, that  the  number  of  alkalimeter  divisions  or  of  the 
grains  of  test-acid  consumed  do  to  the  percentage  of  alkali 
sought.  Thus,  with  a  sample  of  33  grains  of  pear  lash, 
taking  35  alkalimeter  divisions  or  350  grains  (every 
10  grains  being  =  Ig)  of  test- acid  for  neutralisation 
This  would  be — 

33  :  47  ::  35  :  49-85B 

or  nearly  50  per  cent,  of  pure  potassa.  By  substituting 
the  equivalent  of  the  dry  carbonate  of  potassa  (69)  for 
that  of  "^pure  potassa'  used  above,  the  quantity  of  that 
article  corresponding  to  the  same  weight  of  the  pure 
alkali  may  be  at  once  found.  Repeating  the  last  example 
this  will  be — 

33  :  69  ::  35  :  73-i8§ 

or  nearly  73j  per  cent.  The  same  applies  to  all  the 
alkaline  bases  and  their  carbonates.^^ — A.  J.  Cooley, 

The  following  table  shows  the  equivalent  or  combining 
proportions  of  alkalies  with  49  grains  of  real  (that  is, 
anhydrous)  sulphuric  acid : — 


49  grains  of  anhydrous  sul-' 
phuric  acid 

1,000  grains  of  dilute  sul- 
phuric acid  (sp.  gr. 
1-033) 

1,000  grains  (water- grain 
measure)  sp.  gr.  1-032 


grs. 

S  47  Potassa  (anhydrous) 
■g  56  Hydrate    of    potassa    (pure  caustic 
§  potash) 

>  69  Carbonate  of  potassa  (anhydrous) 
3  31  Soda  (anhydrous) 
^  40  Hydrate  ot  suda  (pure  caustic  soda) 
g  53  Carbonate  of  soda  (anhydrous) 
■'  ^  143  Crystallised  carbonate  of  soda. 


Normandy's  Method.— Dr.  Normandy  gives  the  fol- 
lowing method  of  assaying  commercial  soda  and  potash* : — 

*  Commercial  Handbook  of  Chemical  Analysis."  By  xV  Normauby. 
Lockwuod  and  Co. 
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Commercial  Soda. — Five  hundred  grains  are  weighed 
ont  from  the  thoroughly  powdered  and  mixed  sample. 
After  being  dried  it  should  be  gently  ignited  in  a  porce- 
lain or  platinum  crucible,  and  allowed  to  cool  without 
exposure  to  the  air.  When  cool  it  is  again  weighed ;  the 
loss  indicates  the  amount  of  moisture.  It  is  then  washed 
into  a  beaker,  in  which  it  is  dissolved.  Should  any  in- 
soluble residue  remain  it  is  filtered  off,  dried,  and  weighed; 
the  clear  filtrate  is  made  up  [with  distilled  water]  to 
exactly  10,000  grain  measures.  The  solution  is  well 
mixed  together,  and  from  it  1,000  grain  measures  are 
taken,  transferred  to  a  beaker,  the  solution  made  blue  by 
a  few  drops  of  litmus  water,  heated  nearly  to  boiling,  and 
then  tested  with  the  normal  acid  [or  standard  test-acid] 
until  the  neutral  point  is  reached ;  the  process  may  be 
repeated  several  times,  if  necessary,  to  be  certain  of  the 
accuracy  of  the  analysis.  In  order,  however,  to  avoid  all 
ambiguity  arising  from  the  carbonic  acid,  a  suflScient 
quantity  of  acid  may  be  added  to  render  the  acid  Yerj 
decidedly  red,  and  then  the  normal  caustic  alkali  *  added 
drop  by  drop  until  the  liquid  changes  suddenly  to 
violet-blue.  The  number  of  divisions  of  the  burette 
that  have  been  required  to  effect  this  must  be  deducted 
from  the  quantity  of  acid  originally  used.  By  this 
-  backward  or  residual  method  very  sharp  results  may  be 
obtained. 

Example. — Suppose  850  burette  divisions  of  the  nor- 
mal acid  have  been  required,  the  following  calculation 
gives  the  amount  of  real  carbonated  alkali  in  the  sample  : — 

1-000  :  850  ::  53  :  x 

X  =  45,  the  amount  of  carbonate  of  sodium  in  53  grains 
of  the  sample. 

"  The  soda  ash  of  commerce  contains  generally,  besides 

*  The  normal  caustic  alkali  solution  is  prepared  by  dissolving  exactly 
56  grains  of  hydrate  of  potassa  (pure  caustic  potash),  or  40  grains  of 
hydrate  of  soda  (pure  caustic  soda),  in  1,000  water-grain  measures  of  dis- 
tilled water.    The  solution  is  applied  from  a  burette- 
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insoluble  substances,  which  are  removed  by  filtering,  a 
greater  or  less  quantity  of  chloride  of  sodium  (common 
salt),  and  of  sulphate  of  sodium  (which,  however,  do  not 
interfere  with  the  accuracy  of  the  result) ;  but  when 
sulphurets,  sulphites,  or  hyposulphites  are  present,  these 
substances,  neutralising  a  certain  quantity  of  the  test- 
acid,  would  render  the  estimation  seriously  inaccurate ; 
wherefore  it  is  absolutely  necessary  in  such  cases  to  trans- 
form these  substances  into  sulphates  by  calcining  a  given 
quantity  of  the  sample  with  5  or  6  per  cent,  of  chlorate 
of  potassium,  as  recommended  by  Gay  -  Lussac,  and 
Welter." 

The  chlorate  of  potash  is  first  pulverised,  and  then  5  or 
6  grains  are  intimately  mixed  with  each  100  grains  of  the 
sample,  and  the  mixture  is  fused  in  a  platinum  crucible. 
When  cold,  the  fused  mass  is  dissolved  in  boiling  water, 
filtered  and  washed,  and  the  assay  then  conducted  in  the 
same  way  as  before  described.  If,  however,  the  soda  ash 
contains  any  hyposulphites  this  method  must  not  be 
adopted,  since  each  equivalent  of  hyposulphite  would  be 
converted  into  iivo  equivalents  of  sulphate,  at  the  expense 
of  the  alkali  or  its  carbonate  present  in  the  sample,  and 
which  would  render  the  assay  seriously  inaccurate. 

MM.  Fresenius  and  Will,  in  order  to  overcome  this 
source  of  inaccuracy,  recommend  the  addition  of  a  small 
quantity  of  yellow  chromate  of  potash  to  the  alkaline 
solution,  by  which  the  sulphurets,  sulphites,  and  hypo- 
sulphites are  converted  into  sulphates,  sulphur^  and  water. 
Fresenius  says :  *^  It  is  always  advisable  to  make  it  a 
rule,  in  the  examination  of  sodaj  to  add  some  chromate  of 
potassa.'^ 

Testing  Commercial  Pearlaslies  is  performed  in  the 
same  way  as  samples  of  soda,  but  it  is  usual  to  employ 
a  separate  test-acid  for  this  purpose.  The  test-acid 
for  potash  should  have  a  specific  gravity  of  1*070  to 
l'07i ;  470  grains  contain  49  grains  of  real  sul- 
phuric acid.  Of  this  solution  1,000  grain  measures  (or 
100  burette  divisions)  exactly  neutralise  113  grains  of 
pure  anhydrous  carbonate  of  soda,  or  exactly  100  grains 
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of  pure  potassa.  The  number  of  measures  consumed  read 
off,  by  mere  inspection^  from  the  burette  scale,  gives  the 
exact  percentage  of  the  sample  of  potash  under  examina- 
tion. Or^  if  Normandy's  method  be  adopted,  *'as  the 
equivalent  of  carbonate  of  potassium  is  69,  the  weight  of 
the  sample  to  be  operated  upon  to  make  in  solution  10,000 
grain  measures  will  be  690.  It  may  sometimes  be  con- 
venient to  employ  a  normal  sulphuric  acid,  1,000  grain 
measures  of  which  shall  be  equivalent  to  precisely  100 
grains  of  the  anhydrous  caustic  alkali.  For  this  purpose 
it  is  obvious  that  different  standard  acids  will  be  required 
for  soda  and  for  potassa.  That  for  soda  must  be  of  such 
a  strength  that  1,000  grain  measures  shall  saturate 
exactly  171  grains  of  pure  carbonate  of  sodium,  and  that 
for  potassa  must  be  precisely  equivalent  to  146*8  grains 
of  pure  carbonate  of  potassium.  The  advantage  of  the 
standard  above  described  is  its  equivalency  both  to  potassa 
and  soda." 

There  are  many  other  methods  of  determining  the  per- 
centage of  real  alkali  in  the  commercial  products  than 
those  referred  to,  but  to  enter  into  this  subject  more  fully 
would  involve  more  space  than  the  limits  of  this  work 
would  permit.  Since,  moreover,  soap-makers  are  now 
supplied  with,  caustic  soda,  as  also  caustic  potash,  the 
necessity  for  testing  soda  and  potashes  is  greatly 
diminished. 

To  determine  the  percentage  of  real  or  anhydrous 
alkali  in  a  sample  of  caustic  soda  or  potash,  M.  Banes- 
will  recommends  the  following  method :  "  A  solution  of 
chloride  of  barium  is  added  in  excess  to  a  solution  of  the 
sample  under  examination,  and  the  whole  is  filtered ;  the 
precipitate  of  carbonate  of  baryta  left  on  the  filter  is 
washed  with  a  little  water,  and  the  Jiltrate  and  the  wash- 
ings placed  in  a  deep  glass  tube ;  a  stream  of  carbonic 
acid  gas  is  then  passed  through,  the  mixed  liquor  until  it 
ceases  to  occasion  a  precipitate  of  carbonate  of  baryta. 
This  last  precipitate  is  separated  on  a  filter,  washed,  dried, 
and  weighed.  Each  grain  represents  '315  grains  of  real 
or  anhydrous  soda  ;  or  '477  grains  of  anhydrous  potassa." 
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lire  says  :  ^'  Add  the  first  portions  of  the  test-acid  very 
gradually  to  the  sample,  carefully  observing  the  effect. 
When  the  effervescence  at  length  commences,  the  weight 
or  measure  of  the  test-liquor  expended  shows  the  quantity 
of  pure  caustic  alkali  under  treatment  (nearly).  The 
result  depends  upon  the  fact  that  little  or  no  carbonic 
acid  gas  is  expelled  from  the  liquid  on  the  addition  of 
the  test-acid  until  the  caustic  portion  is  very  nearly 
neutralised.^^ 


CHAPTER  XXY. 


METHODS  OF  ANALYZING  OR  ASSAYING  SOAPS. 

Soap  Assay. — Eampel's  Method. — D'Arcet's  Method. — Eichardson  and 
Watt's  Method. 

It  is  of  tte  greatest  importance  to  the  soap-maker  that  he 
should  be  able  to  estimate  the  exact  proportions  of  fatty 
matter,  alkali,  and  water  in  each  boil  of  soap  when  finished 
and  ready  for  sale,  in  order  that  he  may  determine  the 
cost  of  manufacture  and  estimate  his  profit.  A  simple 
method  of  assaying  a  sample  of  soap  is  the  following  : — 

Soap  Assay. — I.  To  estimate  the  percentage  of  water ^ 
take  a  fair  sample,  say  from  a  recently  cut  bar  of  soap,* 
and  weigh  100  grains.  Cut  this  into  thin  slices  or 
shavings,  and  put  them  into  a  small  porcelain  capsule, 
which  is  then  to  be  placed  over  a  water-bath  kept  boiling, 
or  over  an  oil-bath  heated  to  350°  F.,  until  the  shavings 
are  quite  free  from  water,  in  which  condition  they  are 
exceedingly  brittle.  The  shavings  should  be  weighed 
from  time  to  time,  or  until  they  cease  to  lose  weight  by 
continued  heating.  The  ultimate  loss  in  weight  indicates 
the  percentage  of  free  or  uncombined  water,  which,  in 
the  case  of  curd  and  mottled  soap,  should  not  exceed  35 
per  cent.f  The  loss  in  yellow  or  resin  soap  would  be 
about  45  per  cent.,  and  in  Castile  or  olive- oil  soap  about 
14  or  15  per  cent. 

II.  To  estimate  the  combined  fatty  acids,  dissolve  100 
grains  of  the  soap  to  be  examined  in  4  or  5  ounces  of 
boiling  distilled  water  in  a  porcelain  capsule,  then  add  a 
little  hydrochloric  acid,  and  stir  gently.    The  acid,  com- 

*  If  the  soap  has  dried  on  the  surface,  the  sample  should  be  taken  from 
the  interior  of  the  bar. 

t  Ure  gives  the  following  analpis  of  LoncIoB  CTird  so^ip     F^it,  62  ; 
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billing  with  the  soda,  will  set  free  the  fatty  acids,  which 
will  float  on  the  surface.  Now  set  the  vessel  aside 
to  cool,  and,  when  quite  cold,  make  a  hole  in  the 
cake  of  fatty  matter,  and  allow  the  liquid  to  escape 
into  another  vessel.  To  hasten  the  solidification  of  the 
fatty  acidsj  add  100  grains  of  white  wax  and  a  little 
water,  and  then  apply  heat  until  the  whole  is  well  melted  ; 
again  set  aside  to  cool,  and  proceed  as  before,  washing  the 
cake  several  times  until  no  trace  of  acid  remains  in 
the  last  water  when  tested  by  litmus  paper.  Finally, 
run  off  all  the  water,  remove  the  cake  carefully,  and 
place  it  upon  a  piece  of  white  blotting-paper  and 
thoroughly  dry  it,  taking  care  not  to  allow  any  particles 
of  the  combined  fatty  matter  and  wax  to  remain  in  the 
capsule.  After  carefully  weighing  and  deducting  the 
100  grains  of  wax,  the  result  will  show  the  proportion  of 
fatty  acids  in  the  sample  of  soap  under  examination.  If, 
when  the  soap  is  first  dissolved  in  boiling  water,  oily 
matter  floats  on  the  surface,  it  indicates  that  saponiflcation 
has  not  been  complete. 

III.  To  ascertain  the  percentage  of  alkali.  This  may 
be  effected  roughly  by  simply  volatilising  all  the  fatty 
matter  by  heat,  and  then  weighing  the  residuum.  Having 
weighed  out  100  grains  of  the  soap,  place  them  in  a  porce- 
lain crucible  and  apply  heat  either  over  a  clear  flre  or  a 
Bunsen  burner  until  all  the  fatty  matter  has  burnt  off, 
when  the  residuum,  which  is  carbonated  alkali,  will  show, 
on  weighing,  the  percentage  of  alkali  in  the  sample.  If 
the  soap,  however,  has  been  adulterated  wdth  earthy 
matters,  as  silicate  of  soda  or  china  clay  for  example,  the 
proportion  of  real  alkali  must  be  determined  by  the  alka- 
limetric  test  before  described.  100  grains  of  the  soap 
being  dissolved  in  about  2,000  grains  of  boiling  water, 
the  solution  is  then  neutralised  with  test-acid,  and  the 
quantity  of  this  acid  used  will  give  the  exact  percentage 
of  alkali  present  in  the  soap. 

If  the  soap  contain  clay,  chalk,  silica,  dextrine,  fecula, 
pumice-stone,  ochre,  plaster,  salt,  gelatine,  &c.,  dissolve 
JOO  graiiia  of  the  suspected  soap  in  alcohol ;  with  tho  aid 
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of  gentle  heat  the  alcohol  will  dissolve  the  soap  and  leave 
all  these  impurities  in  an  insoluble  state.  Good  mottled 
soap  should  not  leave  more  than  1  per  cent,  of  insoluble 
matter,  and  white  or  yellow  soap  less  still.  All  soap  to 
which  earthy  or  silicious  matter  has  been  added  is  opaque 
instead  of  being  transparent  on  the  edges,  as  is  the  case 
with  all  genuine  fitted  soap.  The  drier  the  soap  the  more 
transparent  it  is.^' — Normandy. 

There  is  no  better  test  for  insoluble  impurities  than 
dissolving  a  given  weight — say  100  grains — of  soap  in 
alcohol.*  After  the  insoluble  matters  have  subsided,  the 
clear  solution  should  be  poured  off,  and  the  residual  matter 
washed  several  times  with  alcohol,  after  which  it  should 
be  carefully  dried  and  weighed. 

To  determine  the  nature  of  the  fatty  matters  which  have 
been  used  in  the  manufacture  of  soap  is  a  difficult  and 
sometimes  a  very  laborious  task.  An  approximate  result 
may  be  obtained,  however,  by  first  saturating  an  aqueous 
solution  of  the  soap  with  a  solution  of  tartaric  acid ;  the 
fatty  acids  which  float  on  the  surface  may,  when  cold,  be 
transferred  to  a  porcelain  capsule,  and  heated  gently  over 
a  water-bath.  By  applying  a  thermometer,  the  fusing 
point  will  give  some  idea  of  the  nature  of  the  fatty  material, 
as  to  whether  the  soap  was  made  from  tallow  or  oils,  or  a 
combination  of  both.  Again,  if  the  fatty  acids  have  been 
separated  by  dilute  sulphuric  or  hydrochloric  acid,  if  a 
little  be  rubbed  in  the  palm  of  the  hand  the  odour  will 
frequently  indicate  the  nature  of  the  fatty  material. 

Soft  soaps  are  assayed  in  the  same  way  as  hard  soaps, 
but  the  manipulation  is  somewhat  more  troublesome,  and 
therefore  involves  a  little  extra  caution. 

TJnsaponified  Fatty  Matter, — A  properly-made  soap  is 
entirely  soluble  in  water.  If,  therefore,  after  a  sample  of 
soap  has  been  dissolved  in  hot  water  and  allowed  to  rest 
for  awhile  a  film  of  fatty  matter  appears  on  the  surface 
(and  which  makes  a  greasy  stain  upon  paper),  that  portion 
of  the  fat  has  not  been  saponified. 

*  Good  methylated  spirit  answers  equally  "well,  and  is  mucli  cheapef 
than  alcohol, 
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Since  pure  soap  is  entirely  soluble  in  alcohol,  any  in- 
soluble colouring  matter  which  may  have  been  introduced 
into  the  soap  may  readily  be  separated,  and,  if  desirable, 
examined  by  ordinary  chemical  tests. 

Hampers  Method  of  Assaying  Soaps. — 1.  The  analysis 
of  soaps  does  not  present  any  more  difficulty,  and  may  be 
done  in  as  little  time  and  with  as  much  precision  as  that 
of  alkalies.  2.  There  is  no  necessity  for  analyzing  marbled 
soap,  for  it  cannot  be  adulterated ;  an  excess  of  water  would 
precipitate  the  marbling,  and  the  introduction  of  foreign 
substances  would  prevent  its  formation.  3.  For  the  white 
or  unicoloured  soaps,  i.e.  manufactured  according  to  the 
Marseilles  method,  the  quantity  of  water  is  determined  by 
the  usual  process.  The  soap  in  thin  shavings  is  submitted 
to  a  temperature  of  212°  F.  The  soap  is  weighed 
before  and  after  drying,  the  difference  in  weight  giving 
the  proportion  of  water.  One  drachm  dissolved  in  2  ounces 
of  hot  water  indicates,  by  the  limpidity  of  the  solution, 
if  the  soap  has  been  manufactured  by  liquefaction.  If  the 
solution  is  muddy,  this  effect  is  due  to  the  presence  of 
resin.  Liquefied  soaps  do  not  require  further  analysis, 
for  they  can  contain  neither  insoluble  nor  inert  substances. 
4.  Unicoloured^  white,  or  other  liquefied  soaps  mixed 
with  resin,  manufactured  by  saponification  and  evapora- 
tion, always  produce  muddy  solutions.  5.  To  ascertain 
the  presence  and  quantity  of  insoluble  substances  con- 
tained in  soap,  the  process  is  simple  and  easy.  Introduce 
into  a  small  test-tube  a  few  grains  of  soap,  and  heat  it 
with  about  ten  times  its  weight  of  alcohol.  The  sol  ution 
is  soon  completed  if  there  is  no  insoluble  impurity  ;  if,  on 
the  contrary,  a  deposit  is  left,  it  is  to  be  well  washed 
several  times  with  alcohol,  and  weighed  after  drying.  Its 
weight  indicates  the  quantity  of  insoluble  substances  in 
the  soap. 

When  the  proportion  of  water  and  insoluble  mattei 
has  been  ascertained,  xhe  operator  has  approximately 
determined  the  value  cf  the  soap.  Indeed,  if  the  soap 
has  given  30  or  34  per  cent,  of  water,  and  1  or  2  per  cent, 
of  insoluble  matter,  it  is  certain  that  the  soap  contains  6 
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per  cent,  of  alkali,  and  60  per  cent,  of  fatty  acids,  which 
are  the  constant  proportions  of  the  marbled  and  pure 
white  liquefied  soaps.  If,  on  the  contrary,  the  proportion 
of  water  exceeds  35  per  cent._,  or  the  insoluble  matter  2 
per  cent.,  it  is  a  certain  proof  that  the  soap  has  been 
adulterated.  In  either  case  it  is  useless  to  determine  the 
proportions  of  fatty  and  inert  substances  that  the  soap 
contains. 

By  burning  a  small  quantity  of  soap  and  assaying  the 
residuum  in  the  same  manner  as  by  the  alkaliraetric 
process,  the  real  quantity  of  alkali  and  inert  substances 
is  determined  at  the  same  time.  The  alkalimetric  assay 
is  not  necessary ;  indeed,  when  soap  is  burned,  the 
residuum  obtained  contains  all  the  fixed  principles  of  the 
soap,  but  instead  of  having  the  soda  in  a  caustic  state^  as 
in  the  soap,  it  exists  in  the  form  of  a  carbonate. 

6.  To  ascertain  the  value  of  the  soap  as  to  the  pro- 
portions of 'fatty  acids  and  base  it  contains  the  following 
is  recommended  : — A  given  weight  of  soap  in  solution  is 
decomposed  by  an  acid  ;  the  fatty  acids  float  on  the  surface 
of  the  liquid,  and  it  is  easy  to  collect  them  and  determine 
their  weight.  When  they  do  not  collect  easily,  they  are 
mixed  with  a  known  weight  of  white  wax  (previously 
dried)  which  hastens  their  solidification.  A  cake  is  thus 
obtained  which,  when  cold  and  dried,  is  weighed,  the 
weight  of  the  wax  used  being  deducted  from  the  gross 
weight  of  the  cake.  To  obtain  the  proportion  of  alkali, 
calcine  a  given  weight  of  the  soap  in  an  iron  ladle ;  all 
the  soda  becomes  transformed  into  carbonate,  and  the  real 
quantity  of  the  alkali  is  determined  by  the  alkalimetric 
test. 

D'Arcet's  Method. — If  preferred,  D' Arcet's  system  may 
be  adopted,  which  consists  in  dissolving  2\  drachms  of 
soap  in  2  ounces  of  hot  water ;  from  1  to  2\  drachms  of 
pure  and  dried  white  wax  are  then  added,  and  the  whole 
boiled  until  the  wax  is  melted,  when  the  mixture  is  decom- 
posed by  the  normal  test-acid  as  in  the  ordinary  alkali- 
metric process.  After  cooling,  the  weight  of  the  fatty  acids 
is  determined  by  deducting  the  weight  of  wax  used.  By 
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submitfiag  tlie  fatty  acids  to  pressure,  the  solid  and 
liquid  acids  may  be  recognised  by  their  consistency, 
odour,  &c. 

When  the  soap  under  examination  has  been  made  from 
materials  rich  in  stearine,  the  addition  of  white  wax  may 
not  be  necessary,  since  the  fatty  acids  will  set  into  a 
hard  cake.  When,  on  the  other  hand,  the  separated 
acids  solidify  slowly,  and  when  cold  form  a  soft  cake, 
it  indicates  that  liquid  vegetable  oils  have  been  employed 
in  the  manufacture. 

To  determine  the  quantity  of  resin  in  soap,  Dussauce 
suggests  the  following  : — One  ounce  of  soap  is  decomposed 
by  an  excess  of  sulphuric  acid.  The  fatty  acids  obtained 
after  cooling  are  washed  with  slightly  acidulated  water. 
The  cake  of  fatty  acids  is  divided  into  small  equal  pieces 
and  well  dried.  A  certain  quantity  is  dissolved  in  five  or 
six  times  its  weight  of  alcohol  at  90°.  When  the  solution 
is  made,  boiling  water  is  added  to  it ;  the  proportion  of 
water  must  be  larger  than  that  of  the  alcohol.  An  imme- 
diate separation  takes  place,  and  the  fatty  acids  float  on  the 
surface  of  the  liquor,  which  becomes  limpid  if  the  soap  does 
not  contain  resin,  and,  on  the  other  hand,  becomes  milkj 
if  resin  is  present.  After  the  solidification  of  the  fatty 
acids  by  cooling,  the  cake  is  divided  again  into  pieces,  dried 
and  weighed.  The  difference  in  weight  from  that  of  the 
acids  before  the  treatment  by  alcohol  gives  the  proportion 
of  resin  contained  in  the  soap. 

Richardson  and  Watt's  System. — They  give  the  follow- 
ing plan  for  analyzing  soap  : — The  soap  is  dried  over  a 
water-bath  at  212°  F.,  and  is  then  dissolved  in  alcohol  (100 
grains  require  3  ounces  of  alcohol),  and  heated  to  boiling 
over  a  water-bath.  The  soap,  resin,  and  free  fat  enter  into 
solution,  leaving  the  mineral  constituents,  glue,  starch, 
dextrine,  &c.  undissolved.  The  liquid  is  filtered  and  the 
residue  washed  with  alcohol.  The  alcohol  is  expelled  from 
the  filtrate  by  evaporation.  Addition  of  water  then  sets 
free  any  resin  or  uncombined  fat.  These  are  collected  on 
a  filter,  dried  and  weighed.  The  filtrate  now  only  contains 
the  fat  soap  and  resin  soap  if  any,  and  must  be  treated  by 
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the  alkalimetric  test  to  determine  the  amount  of  pota«u 
or  soda  in  combination  with  the  fatty  acids. 

At  the  same  time  that  the  soap  solution  is  decomposed, 
the  fat  and  resin  acids  rise  to  the  surface,  and  these  are 
collected  on  a  weighed  filter,  washed  with  hot  water,  dried 
in  vacuOy  and  again  weighed.  The  weight  expresses  the 
joint  amount  of  fatty  and  resin  acids  in  the  soap.  Cold 
alcohol  will  dissolve  out  all  the  fatty  acid,  together  with  a 
small  proportion  of  the  resin  from  the  filter,  and  the 
filter  dried  in  vacuo  and  weighed  as  before,  gives  approxi- 
mately the  amount  of  resin  in  the  soap. 

To  determine  whether  the  base  of  the  soap  is  soda  or 
potash,  the  solution  of  the  sulphates  filtered  from  the  fatty 
acids  is  concentrated  and  treated  with  tartaric  acid  and 
bichloride  of  platinum  in  the  usual  way.  The  filter 
containing  the  matter  insoluble  in  alcohol  is  dried  and 
weighed,  after  being  thoroughly  washed  in  alcohol.  In 
genuine  soap  this  insoluble  matter  is  of  very  small  amount, 
not  exceeding  1  per  cent,  for  mottled  and  even  less  for 
yellow  soap. 


CHAPTER  XXYI. 

PURTFTING  ANT)  BLEACHING  OILS  AND  FATS. 

Bleaching  Palm-oil :  "Watt's  Chrome  Process.— Recovery  of  the  Chrome. 
— Bleaching  Palm-oil  with  Chromate  of  Lime. — Purifying  Oils. — 
Dunn's  Method. — Justice's  Method. 

A  VEUY  necessary  brancli  of  the  soap-maker's  art  is  that  of 
decolouring  or  bleaching  oils  or  other  fatty  matters  pre- 
vious to  their  introduction,  with  other  and  superior  goods, 
into  the  soap-pan.  The  most  important  of  all  saponifiable 
materials  possessing  a  colour  natural  to  itself  is  palm-oil ; 
but  its  deep  orange-red  colour,  except  for  special  purposes, 
would  render  it  comparatively  valueless  as  a  soap-making 
material  if  there  were  no  means  of  depriving  it  of  its 
characteristic  colour.  In  the  early  part  of  the  present 
century  many  attempts  were  made  to  destroy,  modify,  or 
in  some  degree  to  reduce  the  intensity  of  the  red  colour  of 
this  oil.  It  was  subjected  to  a  high  temperature,  which 
changed  the  red  to  a  brown  tint;  nitric  acid  was  found 
to  change  the  colour  from  red  to  yellow  ;  it  was  subjected 
to  the  oxidising  influence  of  the  air,  which  greatly  reduced 
its  objectionable  redness,  and  numerous  other  processes 
(including  of  course  chlorine)  were  devised  to  render  it 
serviceable  as  a  partial  substitute  for  tallow ;  but  it  was 
not  until  the  year  1836,  when  Mr.  C.  Watt  introduced 
his  now  well-known  process  for  bleaching  palm-oil  by 
means  of  chromic  acid,  that  the  usefulness  of  this  oil  as  a 
soap  material  could  be  fully  enjoyed.  By  all  the  previous 
processes,  the  colouring  matter  of  the  oil,  though  modified, 
was  neither  removed  nor  actually  destroyed,  for  it  was  in- 
variably found  that,  in  contact  with  caustic  alkali,  the  colour 
more  or  less  returned,  and  therefore  affected  the  ultimate 
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colour  of  the  soap.  By  the  "  chrome  process/'  however, 
the  colouring  matter  of  the  oil  was  entirely  removed  and 
the  oil  rendered  as  white  as  the  finest  English  tallow. 
The  importance  of  this  process  at  a  time  when  palm-oil 
was  worth  about  £32  per  ton  and  tallow  about  £56  can 
readily  be  imagined,  and  although  some  years  elapsed 
before  the  trade  fully  recognised  its  importance,  it  was 
eventually  adopted  by  all  soap-makers  in  every  part  of 
the  Kingdom.    The  process  is  conducted  as  follows  : — 

Bleaching  Palm-oil :  Watt's  Chrome  Process. — One 
ton  of  raw  palm-oil  melted  by  steam  heat  and  allowed  to 
settle  is  placed  in  a  wooden  tub  or  vat,  and  is  stirred  with 
a  wooden  crutch  until  it  has  a  temperature  of  about  120"^  F. 
or  even  lower  in  hot  weather  ;  28  lbs.  of  bichromate  of 
potassa  are  then  dissolved  in  boiling  water  and  the  solution 
poured  into  the  vat  and  the  stirring  continued ;  60  lbs.  of 
hydrochloric  acid  are  then  added,  and  the  stirring  vigour- 
ously  kept  up.  In  a  few  moments  the  oil  assumes  a  dark 
brown  colour,  which  in  a  few  minutes  changes  first  to  a 
dark  green  and  then  quickly  to  a  lighter  green,  with 
slight  foaming,  when  the  operation  is  complete.  If  small 
samples  are  taken  from  time  to  time  and  placed  upon  a 
piece  of  glass  or  porcelain,  the  rapid  changes  of  colour 
appear  very  remarkable,  and  when  the  last  stage  is 
reached  (which  is  sometimes  the  case  within  five  minutes 
after  the  acid  has  been  introduced)  the  oil  upon  the  palette 
will  be  perfectly  free  from  colour.  If  now  a  drop  or  two 
of  the  bleached  oil  be  treated  with  a  drop  of  soda  ley,  the 
mixture  will  be  quite  colourless  if  the  operation  has  been 
properly  conducted.  A  current  of  steam  or  a  few  pails 
of  boiling  water  are  now  introduced,  with  brisk  stirring, 
after  which  the  oil  is  allowed  to  repose.  In  about  twelve 
hours  the  "  green  liquor,''  as  it  is  called,  is  drawn  ofi*  by 
a  plugged  opening  at  the  bottom  of  the  vessel,  and  the 
bleached  oil  is  then  ready  for  the  soap-copper.  The  green 
liquor,  which  contains  oxide  of  chromium  in  solution,  is 
carefully  preserved,  and  may  be  treated  for  the  recovery 
of  the  chrome  by  a  process  which  will  be  described 
hereafter. 
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Instead  of  using  hydrocUoric  acid,  40  lbs.  of  sulphuric 
acid  and  60  lbs.  of  common  salt  may  be  used.  The 
sulphuric  acid  is  diluted  with  about  twice  its  bulk  of  water, 
and  the  salt,  previously  dissolved  in  cold  water,  is-  mixed 
with  the  solution  of  bichromate  of  potassa  in  the  proportion 
given.  Some  persons,  in  bleaching  palm-oil  by  the  above 
process,  have  been  known  to  use  as  much  as  40  lbs.  of 
bichromate  to  the  ton,  an  excess  not  only  extravagant  but 
unnecessary. 

In  bleaching  palm-oil  by  the  above  process  it  is  of  great 
importance  that  the  temperature  of  the  oil  should  not  be 
above  120"^  F.,  since  the  chemical  action  which  takes 
place  after  the  introduction  of  the  bichromate  and  acid 
greatly  augments  the  temperature  of  the  oil,  and  when  this 
latter  stands  at  a  higher  point  than  we  have  indicated  the 
bleached  oil  is  liable  to  assume  a  brown  or  ^'  foxy colour. 
The  author  has  most  successfully  bleached  palm-oil  when 
it  has  been  almost  at  the  point  of  congealing. 

Recovery  of  the  Chrome. — Although  the  recovery  of  the 
most  costly  ingredient  employed  in  the  process  of  bleaching 
palm-oil  with  chromic  acid  is  not  now,  owing  to  the  greatly 
reduced  price  of  bichromate  of  potassa,  of  such  paramount 
importance  as  it  was  formerly,  there  will  be  little  difficulty 
in  showing  that  even  now,  where  this  salt  is  used  exten- 
sively, or  even  in  moderate  quantities,  it  will  pay  to  save  it 
from  the  gutter.  The  process,  which  was  originated  by 
Mr.  Charles  Watt,  jun.,  may  be  described  as  follows : — 
The  green  liquor  ^'  resulting  from  the  bleaching  of  palm- 
oil,  and  which  is  rich  in  oxide  of  chromium,  is  placed  in  a 
wooden  vat  or  tub.  A  quantity  of  slaked  lime  is  worked 
up  with  w^ater  into  what  is  termed  milk  of  lime^  small  quan- 
tities of  which  are  added  cautiously,  with  continual  stirring, 
to  the  green  liquor,  until  all  the  free  sulphuric  or  hydro- 
chloric acid  is  saturated.  No  excess  must  be  added,  other- 
wise the  oxide  of  chromium  will  be  precipitated.  When 
the  saturation  of  the  acid  is  complete  the  vessel  is  allowed 
to  rest  for  an  hour  or  two,  after  which  the  liquid  is  trans- 
ferred to  another  vessel,  and  milk  of  lime  again  added  and 
well  stirred  in,  until  the  supernatant  liquor  is  colourless. 
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After  a  few  hours'  rest  the  clear  liquor  is  run  off  and  fresh 
water  added,  which,  after  a  further  repose,  is  again  runoff, 
this  operation  of  washing  being  continued  until  the  clear 
liquor  is  tasteless.  After  about  twelve  hours'  repose,  the 
whole  of  the  liquor  is  run  off,  and  the  deposit^  which  is  a 
mixture  of  oxide  of  chromium  and  lime,  after  being  well 
drained,  is  spread  over  an  iron  plate,  with  a  furnace  fire  be- 
neath to  the  depth  of  about  two  inches.  The  fire  being  kindled, 
the  paste  is  first  allowed  to  dry,  when  the  heat  is  gradually- 
increased.  When  the  plate  acquires  a  cherry-red  heat 
the  grey  mass  will  gradually  assume  a  yellow  colour  nearest 
the  plate,  and  the  mass  will  break  up  into  irregular  cakes. 
"When  these  have  become  roasted  about  half  through  they 
must  be  turned  over  one  by  one,  and  the  roasting  continued 
until  the  whole  assum  es  the  yellow  tint  of  chromate  of  lime. 
It  will  generally  be  found  that  the  lumps  will  fall  into  a 
coarse  powder,  in  which  case,  in  order  to  ensure  uniformity 
and  to  prevent  over -heating  (which  must  be  strictly  avoided) 
the  substance  should  be  constantly  turned  over  by  means 
of  a  trowel  or  shovel,  a  long-handled  trowel  being  a  most 
convenient  tool  for  the  purpose.  It  is  advisable  in  prac- 
tice to  shift  from  the  centre  of  the  plate  those  portions 
which  are  sufficiently  roasted*  and  to  replace  them  with 
those  which  are  less  done  ;  the  finished  material  may 
be  shovelled  into  an  iron  box  or  barrow,  and  there  allowed 
to  remain  until  cold,  when  it  may  be  put  into  a  cask  until 
required  for  use. 

Bleaching  Palm-oil  with  Chromate  of  Lime. — About 
60  lbs.  of  the  chromate  of  lime  prepared  as  above  are 
sprinkled  into  a  vat  containing  a  ton  of  melted  palm-oil, 
and  well  crutched  or  stirred  in ;  and  when  the  whole  has 
been  introduced  60  lbs.  of  hydrochloric  acid  are  added,  and 
the  stirring  continued  until  the  usual  reaction  takes  place 
and  the  oil  is  completely  bleached.  A  few  buckets  of  hot 
w^ater  may  now  be  introduced  with  brisk  agitation,  and  the 
usual  time  then  allowed  for  settling.  It  is  hardly  neces- 
sary to  say  that  the  green  liquor  resulting  from  this  opera- 

*  It  is  very  important  that  the  heat  should  be  only  of  a  dull  red.  Be- 
yond this  point  the  product  becomes  decomposed  and  useless. 
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fcion  may  be  treated  as  before,  and  the  chrome  again 
recovered. 

Purifying  Oils. — Fish  oils  may  be  purified  by  first  boil- 
ing them  with  a  weak  caustic  soda  ley — about  half  a  pound 
of  the  alkali  dissolved  in  half  a  gallon  of  warm  water  to 
each  ton  of  oil.  This  being  well  stirred  into  the  oil,  half 
a  pound  of  sulphuric  acid  diluted  with  six  times  its  weight 
of  water  is  then  added,  the  whole  being  boiled  by  steam 
for  about  a  quarter  of  an  hour.  After  about  an  hour's  rest 
the  liquid  is  run  off  from  the  bottom  of  the  vat,  and  the 
operation  of  bleaching  commenced.  4  lbs.  of  bichromate 
of  potassa  dissolved  in  hot  water  is  first  introduced,  and  this 
is  immediately  followed  by  adding  2  lbs.  of  sulphuric  acid 
diluted  as  before  ;  and  after  steam  has  been  blown  through 
the  oil  for  a  short  time  1  lb.  of  nitric  acid  diluted  with 
1  quart  of  water  is  introduced,  and  the  boiling  continued 
for  half  an  hour  longer.  The  oil  is  then  to  be  well  washed 
with  boiling  water,  and  then  allowed  to  rest  until  all  the 
liquid  matters  have  subsided. 

All  fixed  vegetable  oils  and  also  fats  may  be  purified 
and  decoloured  by  means  of  chromic  acid,  but  the  opera- 
tion is  more  effective  when  a  solution  of  bichromate  of 
potassa  and  either  dilute  sulphuric  acid  or  hydrochloric 
acid  are  mixed  during  the  process,  when  the  alkali,  being 
attacked  by  the  acid,  sets  the  chromic  acid  free.  Melted 
kitchen-stuff  and  other  rank  fatty  matters  may  be  greatly 
improved,  both  in  smell  and  colour,  by  judicious  treatment 
with  small  quantities  of  bichromate  and  any  mineral  acid, 
but  in  order  to  remove  the  traces  of  green  oxide  of  chro- 
mium which  are  apt  to  remain  in  fatty  matters  containing 
a  considerable  amount  of  stearine,  it  is  advisable  to  well 
wash  the  bleached  fat  by  the  free  use  of  steam  or  by 
means  of  boiling  water,  and  the  vessel  in  which  the  opera- 
tions have  been  conducted  should  be  well  covered  with 
sacking  so  as  to  retain  the  heat  as  long  as  possible,  and 
thus  facilitate  the  subsidence  of  the  green  liquor. 

In  the  purifying  of  fish  and  other  oils  chloride  of  lime, 
made  into  a  thin  creamy  mass,  has  frequently  been  em- 
ployed, with  the  addition  of  dilute  sulphuric  acid.  About 
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1  per  cent,  of  the  chloride  and  \\  per  cent,  of  sulphuric 
acid  dihited  with  twenty  times  its  weight  of  water  are 
about  the  right  proportions.  The  oil  is  first  gently  heated, 
the  chloride  of  lime  is  then  added  and  well  stirred  in,  after 
which  the  dilute  acid  is  introduced,  and  the  agitation  kept 
up  until  a  sample  exhibits  a  satisfactory  appearance. 
Steam  is  then  blown  in  or  hot  water  applied  to  thoroughly 
wash  the  oil,  when  it  is  allowed  to  rest  for  some  hours. 
The  clear  oil  is  then  run  off  into  a  proper  receptacle. 

Solutions  of  tan,  or  tannic  acid,  followed  by  chloride  of 
lime  and  dilute  sulphuric  acid  have  also  been  used  in 
purifying  fish  oils. 

Dunn's  Method. — Mr.  Dunn  purified  these  oils  by  heat- 
ing them  with  steam,  to  a  temperature  of  from  180°  to 
200""  F.,  and  then  forcing  a  stream  of  hot  air  through  the 
oil,  after  which  the  oil  was  washed  by  steam  or  hot  water 
and  afterwards  filtered.  A.  strong  solution  of  common 
salt,  or  a  mixture  of  salt  and  sulphate  of  copper  (both  in 
solution),  and  the  whole  well  agitated  for  some  tim.e,  is 
another  method  of  purifying  fish  oil  which  has  been 
frequently  adopted.  The  oil  is  afterwards  filtered  through 
fresh  charcoal,  or  is  allowed  to  clarify  by  resting  for  a  few 
hours. 

Palm  and  other  oils  frequently  contain  foreign  matter, 
the  presence  of  which  is  likely  to  retard  the  chemical 
action  of  the  bleaching  agent ;  it  is  better,  therefore,  to 
remove  these  impurities  by  first  heating  the  oil  and  then 
allowing  it  to  rest  for  several  hours,  so  that  these  matters 
may  subside. 

Justice's  Method  of  Purifying  and  Bleaching  Oils  and 
Fats  consists  in  mixing  with  these  substances,  while  in 
a  melted  state,  pulverised  dry  fuUer's-earth,  and  then 
separating  the  earth  from  the  oil  or  fat  by  allowing  it  to 
subside.  The  fatty  matter  to  be  purified  is  placed  in  any 
vessel  suited  to  the  purpose,  and  is  heated  until  it  is 
perfectly  liquid.  The  temperature  required  of  course 
varies  with  the  difierent  kinds  of  oil  or  fat,  but  it  is  simply 
sufficient  that  the  material  to  be  treated  be  brought  to  the 
liquid  state.  When  the  fat  is  thoroughly  melted  a  quantity 


PURIFYING  AND  BLEACHING  OILS  AND  FATS,  219 


of  finely-powdered  fuller's-earth,  or  an  equivalent  of  clay, 
is  spread  over  its  surface  and  mixed  with  it  by  agitation, 
after  which  the  fuller's-earth  is  allowed  to  subside.  The 
fullers'-earth  being  now  at  the  bottom  of  the  vessel,  the 
oil  or  fat,  freed  from  impurities  and  colouring  matter,  but 
in  other  respects  unchanged,  is  ready  for  use.  The 
residuum,  consisting  of  fuller's-earth  mixed  with  oil,  after 
the  clear  portion  has  been  drawn  off,  may  be  put  into 
boiling  water^  which  separates  the  oil  or  fat  from  the 
earth  and  permits  it  to  rise  to  the  top,  where  it  can  be 
recovered.  The  refuse  may  then  be  thrown  away  or 
utilised  in  any  desired  manner.  The  amount  of  fuller's- 
earth  to  be  used  varies  with  the  different  kinds  of  fats  and 
oils,  say  from  1  to  15  per  cent,  by  weight  of  the  fat  or  oil 
to  be  treated.  No  stills  or  machinery  are  needed,  the 
only  apparatus  required  being  an  ordinary  vessel  of  suit- 
able capacity  in  which  to  warm  the  oil  or  fat,  and  if 
desired  one  or  more  settling  tanks. 


CHAPTEE  XXVIT. 


RECOVERY  OF  TKE  GLYCERINE  FR02I  WASTE 
OR  SPENT  LEYS. 

Young's  Process. — Paj^ne's  Process. — Versmann's  Process. — O'Farrell'a 
Process. — Thomas  and  Fuller's  Process. — Allan's  Process. — Lawson 
and  Sulman's  Process. — Clolus's  Method. — Benno,  Jappe,  and  Co.'s 
Method. 

It  had  always  been  a  source  of  regret  that  the  enormous 
quantity  of  glycerine  set  free  during  the  process  of  saponi- 
fication should  have  been  ruthlessly  wasted,  and  that  no 
practical  effort  should  have  been  made  to  recover  this 
valuable  product  from  the  exhausted  leys.  The  high  price 
of  glycerine,  however,  naturally  turned  attention  to  the 
soap-maker's  waste  leys,  which  were  known  to  contain 
large  quantities  of  this  important  substance ;  and  to  save 
it  from  its  usual  fate — the  gutter — certain  ingenious  per- 
sons have  devised  various  methods  for  its  extraction.  Of 
the  several  patents  which  have  been  obtained  for  recover- 
ing glycerine  from  spent  leys,  the  following  abstracts  will 
prove  interesting,  but  as  these  patents  are  of  recent  date 
they  cannot,  of  course,  be  worked  without  the  consent  of 
the  respective  patentees. 

Mr.  Benjamin  Young's  Process  consists  in  first  put- 
ting the  waste  ley  into  capacious  evaporating-pans  or 
other  suitable  vessels,  provided  with  coils  of  pipe  made  of 
any  suitable  metal,  through  which  superheated  or  ordi- 
nary steam  is  passed.  The  free  and  carbonated  alkalies 
(soda  or  potassa)  are  next  neutralised  by  adding  a  solu- 
tion of  sulphuric  acid  in  about  the  following  proportions, 
namely,  one  part  of  water  and  one  part  of  the  sulphuric  acid 
of  commerce  (68"^  B.),  in  about  the  proportion  of  two  gallons 
of  the  diluted  sulphuric  acid  to  every  forty  gallons  of  the 
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waste  soap-liquor.  The  solution  of  sulphuric  acid  is  added 
to  the  waste  soap-liquor  in  its  original  bulk,  or  when  it  is 
reduced  to  about  one  half  that  bulk  by  evaporation.  Su- 
perheated or  ordinary  steam  is  then  passed  through  the  coils 
of  pipe  connecting  with  the  evaporating-pans,  and  the  waste 
liquor  is  concentrated  to  about  one-tenth  of  the  original 
volume.  If  any  resin  or  fat  is  contained  in  the  waste 
liquor  it  is  admissible  to  add  a  slight  excess  of  the  dilute 
acid,  and  to  remove  the  same — the  resin  or  fat — by  strain- 
ing the  concentrated  liquor  through  cloth  or  any  other 
suitable  material  made  into  bags  or  otherwise,  after  it  has 
been  evaporated  to  about  one-tenth  of  its  original  volume. 
A  small  quantity  of  carbonate  of  lime  is  then  added  to  the 
strained  liquor,  and  it  is  further  concentrated  by  evapora- 
tion until  upon  cooling  it  assumes  the  consistency  of  a 
syrup  or  paste,  which  consists  of  a  mixture  of  chlorides 
and  sulphates  of  soda  and  potassa,  sulphate  and  carbonate 
of  lime,  and  glycerine.  The  entire  contents  of  the  evapo- 
rating vessels  are  then  placed  in  a  centrifugal  machine, 
such  as  is  used  for  causing  the  separation  of  sugar  from 
molasses,  which  is  then  set  in  motion  and  caused  to  rotate 
rapidly  on  its  axis,  thereby  causing  the  removal  of  the 
glycerine.  By  this  means  the  greater  portion  of  the  salts 
of  soda,  potassa,  and  lime  are  retained  in  the  interior  of 
the  centrifugal  machine,  the  glycerine  being  thrown  off 
by  the  rapid  rotation  of  the  machine.  As  the  glycerine 
thus  obtained  holds  a  certain  quantity  of  salts  in  solution, 
these  are  separated  by  distillation. 

Mr.  George  Payne's  Process.— The  inventor  takes  the 
spent  ley  resulting  from  the  manufacture  of  soap  and 
saturates  any  free  alkali  present  with  an  acid.  He  prefers 
to  use  sulphuric,  hydrochloric,  or  nitric  acid.  He  then 
takes  a  solution  of  tannin  or  tannic  acid,  and  adds  this 
to  the  spent  ley  after  being  neutralised  by  the  acid.  This 
solution  should  contain  about  one  part  by  weight  of  tannin 
or  tannic  acid  to  about  ten  parts  by  weight  of  water. 
The  addition  of  the  solution  to  the  ley  is  continued  until 
it  ceases  to  precipitate  any  albuminous  or  gelatinous 
matter. 
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The  precipitate  which  is  thus  formed  is  separated  by 
filtration,  or  is  allowed  to  settle.  The  remaining  liquid 
consists  chiefly  of  raw  or  impure  glycerine  and  chloride 
of  sodium.  The  solution  should  be  warmed,  as  experience 
shows  that  heat  facilitates  the  formation  and  separation  of 
the  precipitate.  In  some  instances  the  solution  may  be 
found  to  be  slightly  acid  ;  if  so,  it  must  be  neutralised  by 
the  addition  of  milk  of  lime.  The  clear  liquor,  which  is 
a  mixture  of  glycerine  and  spent  ley,  is  next  heated  to 
expel  the  water,  thereby  concentrating  the  mixture  and 
removing*  from  the  same  a  large  quantity  of  the  salts, 
which  will  crystallise  out  during  the  process  of  evapora- 
tion. For  this  purpose  heated  air,  superheated  steam,  or 
the  direct  heat  of  the  fire  may  be  employed. 

By  this  process  a  concentrated  solution  of  glycerine  is 
obtained  containing  about  10  per  cent,  of  salt,  and  the 
glycerine  may  be  separated  by  distillation  and  refined  in 
the  usual  way.  The  inventor  says  that  *^  the  glycerine 
obtained  by  this  process  may  be  more  easily  refined  by 
distillation  than  that  obtained  by  any  known  process." 

Versmaim's  Process.— The  object  of  this  invention  is 
the  recovery  of  glycerine  from  soap  leys,  and  its  more  or 
less  complete  separation  from  chloride  of  sodium,  carbo- 
nate of  soda,  and  caustic  soda.  A  large  percentage  of 
these  salts  is  separated  by  simply  boiling  down  the  soap 
ley  and  raking  out  the  salts  as  they  become  insoluble. 
The  concentrated  solution  is  then  allowed  to  cool,  after 
which  carbonic  acid  gas  is  passed  through  it  until  the 
whole  of  the  carbonate  and  caustic  soda  is  converted  into 
bicarbonate  of  soda,  which  being  much  less  soluble  in 
glycerine  than  either  the  carbonate  of  soda  or  caustic 
Boda,  may  readily  be  removed  by  filtration  or  other  con- 
venient means. 

The  inventor  sometimes  commences  by  passing  carbonic 
acid  gas  through  the  original  soap  ley,  but  he  finds  it 
more  convenient  to  first  reduce  the  bulk  of  the  liquid  by 
boiling  down,  thereby  separating  large  quantities  of  the 
salts,  and  then  treating  the  liquid  with  carbonic  acid.  The 
liquid   from  which  the  bicarbonate  of  soda  has  been 
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•emoved  is  very  rich  in  glycerine,  but  it  still  retains 
sensible  quantities  of  chloride  of  sodium  and  other  salts, 
the  presence  of  which  may  act  injuriously  in  the  subse- 
quent applications  of  the  glycerine  to  certain  purposes. 
These  salts  are  separated  by  submitting  the  liquor,  either 
hot  or  cold,  to  the  process  of  "  Osmose,^'  in  an  apparatus 
known  as  the  "  Osmogene,''  such  as  is  used  in  the  separa- 
tion of  saline  compounds  from  solutions  of  beet-root  sugar. 
By  this  process  nearly  all  the  salts  are  separated  from  the 
glycerine.  But  as  the  latter  becomes  diluted  w^th  water 
it  may  be  concentrated  by  evaporation,  when  it  will  be 
ready  for  the  market  as  crude  glycerine. 

OTarr ell's  Process. — The  spent  leys  are  evaporated 
immediately  they  are  drawn  ofP  from  the  soap-pan  by  fire 
heat  or  dry  steam  applied  by  any  suitable  apparatus,  till 
a  saturated  aqueous  solution  of  common  salt  is  obtained, 
and  this  saturated  solution  is  used  for  the  purpose  of  sepa- 
rating the  glycerine  from  a  fresh  portion  or  second  charge 
of  soap,  when  the  spent  ley  obtained  from  this  fresh 
portion  or  second  charge  is  evaporated,  and  this  is  again 
returned  to  the  soap-copper  for  the  purpose  of  separating 
the  glycerine  from  a  third  charge,  and  the  ley  obtained  is 
evaporated  as  before.  The  process  is  repeated  until  the 
quantity  of  glycerine  present  in  the  solution  is  sufficiently 
concentrated  to  be  economically  separated. 

Having  by  this  means  obtained  the  maximum  amount 
of  glycerine  in  the  minimum  volume  of  spent  soap  leys, 
the  inventor  proceeds  to  evaporate  the  solution  till  as 
much  salt  as  possible  crystallises  out,  when  the  glycerine 
is  dissolved  out  from  the  residue  by  means  of  methylated 
spirit  or  other  suitable  liquid,  or  the  glycerine  may  be 
separated  by  distillation  in  vacuo. 

Thomas  and  Puller's  Process. — The  spent  or  par- 
tially spent  leys  are  first  evaporated  until  nearly  all  the 
salts  are  deposited;  the  resulting  liquor,  which  is  strongly 
impregnated  with  glycerine,  is  then  boiled  with  an  excess 
of  fat  or  fatty  acids,  which  readily  combines  with  the 
soda  salts,  and  removes  all  salts  w^hich  may  be  in  suspen- 
sion in  the  liquor.    The  solution  is  then  filtered  and  sub- 
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jected  to  distillation  to  recover  tlie  glycerine.  Or  the 
spent  leys  may  be  treated  with  quick-lime  to  convert  the 
carbonate  of  soda  into  caustic  soda,  and  after  filtration 
boiled  to  concentration,  and  then  fat  or  fat  acid  may  be 
added  to  remove  the  soda  and  such  salts  as  may  be  in 
suspension.  The  method  described  above,  however,  is 
preferred,  using  simply  concentrated  leys  and  a  fat  acid 
as  the  more  effectual  means  of  clearing  the  liquor  of 
salts. 

Allan's  Process.— The  inventor  first  neutralises  the 
spent  leys  with  any  mineral  acid  with  agitation.  After 
settling,  he  adds  a  solution  of  alum,  chloride  of  lime,  or 
crude  pyroligneous  acid,  stirring  thoroughly.  If  pre- 
ferred, he  evaporates  to  nearly  salting  point  ^'  before 
adding  any  of  the  substances  mentioned  above,  and  allows 
the  precipitate  to  deposit.  After  settling  he  draws  off 
the  clear  liquor  and  evaporates  it  to  a  concentrated  con- 
dition in  pans  (to  which  the  heat  is  only  applied  at  the 
sides),  or  in  shallow  pans  with  sloping  bottoms,  to  which 
the  heat  is  applied.  The  liquor  is  then  distilled  in  a 
glycerine  retort  heated  by  superheated  steam  from  within, 
and  provided  with  an  exit  pipe  at  the  bottom,  which 
carries  off  the  precipitated  salt  as  it  accumulates. 

Lawson  and  Sulman's  Process  consists  in  first  evapo- 
rating the  leys  to  a  density  of  from  1'14  to  1*16,  and 
allowing  the  solution  to  cool.  The  salt  liquor  being  thus 
concentrated,  the  residual  soapy  matters  remaining  in 
solution  are  rendered  insoluble,  and,  rising  to  the  surface, 
may  readily  be  removed  by  skimming  or  otherwise  for 
further  use.  To  remove  the  albuminous  matters  remain- 
ing in  the  liquor  it  is  first  heated,  after  which  a  salt  of 
chromium  sesquioxide  is  added,  which  is  capable  of  tanning 
or  rendering  albumen  insoluble.  The  quantity  of  the 
chromium  salt  added  will  depend  upon  the  percentage  of 
albuminous  matter  existing  in  the  ley.  The  albuminous 
matters  thus  rendered  insoluble  by  the  addition  of  the  salt 
are  precipitated  and  removed. 

The  removal  of  these  matters  at  this  stage  prevents 
their  decomposition  by  further  evaporation,  and  thus  a 
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purer  and  more  concentrated  glycerine  of  better  colour 
than  usual  is  obtained.  The  alkalinity  of  the  liquor  is 
at  the  same  time  neutralised  by  a  suitable  acid. 

The  inventors  remark,  A  very  convenient  method  of 
effecting  our  invention,  so  as  to  obtain  these  two  results, 
ix,  the  tanning  of  the  albuminous  matters  and  the 
neutralisation  of  the  alkalinity,  is  to  use  the  waste  liquor 
resulting  from  the  bleaching  of  tallow  or  other  fats  or  oils 
(chrome  liquor  ?).  For  a  ley  such  as  the  above  we  may 
add  the  bleaching  liquor  in  the  proportion  of,  say,  1  to 
3  gallons  for  every  100  gallons  of  original  ley ;  but  this 
must  depend  entirely  on  the  strength  and  colour  of  the 
ley.  When  treating  highly-coloured  leys,  we  add  a  pro- 
portion of  free  chromic  acid  to  the  waste  liquor,  which, 
by  the  oxidation  and  destruction  of  the  colouring  matters, 
is  reduced  to  a  salt  of  chromium  sesquioxide  capable  of 
removing  the  albuminous  matters  as  above." 

The  quantity  of  chromic  acid  will  necessarily  vary,  but 
for  the  above  quantity  of  ley  we  should  say  about  half  a 
pound  of  bichromate  of  potash  added  to  a  mixture  of 
three-quarters  of  a  pound  of  sulphuric  acid  in  2  lbs.  of  water, 
and  add  this  mixture  in  the  proportion  of  5  lbs.  to  20  lbs. 
to  every  100  gallons  of  ley,  according  to  circumstances. 
We  now  treat  the  liquor  with  a  small  excess  of  calcium 
carbonate  (say,  for  example,  1  to  2  gallons  cream  of 
whiting"  to  100  gallons  of  ley),  and  maintain  at  a  boiling 
temperature  for  a  short  time.  This  precipitates  the  whole 
of  the  chromic  salts,  and  neutralises  any  slight  proportion 
of  acid  remaining.  The  chromic  oxide  contained  in  the 
resulting  precipitate  can  be  recovered  for  another  opera- 
tion in  any  suitable  and  well-known  manner.  The  re- 
sultant liquor  obtained  by  removing  the  precipitate  by 
subsidence  or  filtration  will  be  found  clear  and  almost 
colourless.  It  is  then  concentrated  by  further  evaporation, 
which  causes  the  gradual  separation  of  the  salt,  which  can 
be  again  used  in  the  manufacture  of  soap. 

The  crude  glycerine  finally  obtained  is  of  greater  purity 
and  better  colour  than  usual. 

SS.  Victor  Clolus's  Method.— To  ejffect  a  separation  of 
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the  yarious  bodies  for  commercial  purposes,  and  especially 
to  extract  the  glycerine  from  spent  leys,  the  inventor  first 
saturates  the  ley,  when  cold,  with  hydrochloric  acid.  The 
solids  are  precipitated  and  collected;  the  neutral  clear 
liquid  is  evaporated  in  any  suitable  heating  apparatus. 
By  degrees,  as  the  evaporation  proceeds,  the  salt  is  preci- 
pitated and  is  removed,  subjected  to  the  action  of  a  tur- 
bine, and  washed.  In  most  cases  this  salt  is  sea-salt  in  a 
nearly  pure  state.  The  evaporation  is  arrested  when  the 
liquid  has  arrived  at  a  density  of  about  32°  B.  At  this 
point  the  glycerine  contained  in  the  ley  still  contains  con- 
siderable quantities  of  salt  in  solution,  the  greater  part  of 
which  is  eliminated  by  the  following  treatment ;  that  is  to 
say,  the  glycerine  liquid,  at  about  32°  B.,  is  poured  into 
any  suitable  vessel  and  hot  air  is  blown  into  it,  or  the 
liquid  is  otherwise  heated  and  cold  air  blown  into  it.  The 
air  so  heated,  or  heated  by  the  glycerine  itself,  gradually 
eliminates  the  last  traces  of  water  in  the  glycerine,  and 
salt  is  constantly  precipitated,  as  the  latter  is  very  slightly 
soluble  in  anhydrous  glycerine.  To  eliminate  the  water 
evaporation  in  vacuo  might  also  be  effected,  but  would  be 
more  expensive.  As  the  final  result,  highly  concentrated 
glycerine  mixed  with  salt  crystals  is  obtained.  A  tur- 
bine is  used  for  eliminating  the  salt,  which  is  systemati- 
cally washed,  and  the  water  used  for  the  washing  is  again 
treated. 

The  glycerine,  thus  purified  by  one  or  the  other  of  these 
two  processes,  contains  only  a  very  small  quantity  of  sea- 
salt  in  solution,  and  may  be  distilled.  The  inventor  also 
adopts  another  method  when  he  desires  to  obtain  the  car- 
bonated or  caustic  salts  of  soda  in  the  condition  of 
carbonates,  instead  of  transforming  them  into  chlorides 
by  means  of  hydrochloric  acid.  For  this  purpose  he 
evaporates  the  ley  and  introduces  into  it  carbonic  acid,  so 
as  to  convert  the  caustic  soda  into  carbonate.  When  the 
liquor  indicates  about  25°,  he  allows  the  ley  to  cool,  when 
he  introduces  an  excess  of  carbonic  acid,  whereby  bicar- 
bonate of  soda  is  formed,  which  is  only  slightly  soluble, 
especially  in  a  glycerine  solution  of  salt.    The  greater 
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part  is  precipitated  and  is  eliminated  by  means  of  a  tur- 
bine. The  bicarbonate  is  transformed  into  carbonate  by 
calcination.  The  glycerine  liquid  which  leaves  the  tur- 
bine is  treated  as  before.  If  it  is  desired  to  obtain 
glycerine  more  free  from  salt,  the  operation  is  performed 
as  follows  : — The  glycerine  concentrated  by  air  blown  into 
it,  or  in  vacuo,  is  treated  with  hydrochloric  acid  added  in 
excess,  either  in  a  gaseous  state  or  as  a  liquid.  Sea-salt, 
being  almost  insoluble  in  an  excess  of  hydrochloric  acid, 
will  be  precipitated  in  fine  crystals,  and  is  eliminated  by 
means  of  a  turbine.  The  excess  of  hydrochloric  acid  then 
contained  in  the  glycerine  is  eliminated  either  by  blowing 
air  into  the  same  or  by  an  excess  of  oxide  of  lead. 

Benno,  Japp^,  and  Co.'s  Method. — According  to  this 
process  the  inventors  do  not  use  common  salt  for  separating 
the  soap  from  the  ley,  but  employ  in  lieu  thereof  an 
alkaline  sulphate.  The  alkaline  sulphates,  especially 
the  sulphate  of  soda,  act  upon  the  soapy  liquor  in 
the  same  manner  as  common  salt,  but  there  will  be  no 
difficulty  in  subsequently  separating  such  sulphate  from 
the  glycerine.  The  spent  ley  obtained  in  eliminating  the 
soap  by  means  of  sulphate  of  sodium  has  an  alkaline  re- 
action,  and  is,  therefore,  first  neutralised  by  the  addition 
of  hydric-sodic  sulphate  ;  it  is  then  filtered  and  ultimately 
evaporated.  In  the  process  of  neutralising  the  spent  ley 
the  hydric-sodic  sulphate  is  transformed  into  sulphate  of 
soda  by  the  caustic  soda  contained  in  the  spent  ley. 
When  the  liquid  is  evaporated  the  sulphate  of  soda  sepa- 
rates in  crystals,  and  is  thus  recovered  as  a  bye-product. 
The  sulphate  of  soda,  which  has  been  introduced  for  the 
purpose  of  separating  the  soap  from  the  ley,  is  also  sepa- 
rated, and  if  properly  purified  can  be  used  again  for 
eliminating  soap  from  the  ley.  The  liquid  remaining 
after  the  crystallisation  is  glycerine  containing  a  slight 
proportion  of  impurities,  and  can  be  further  purified  in 
the  usual  manner,  as  for  instance  by  distillation. 
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Pickling  Soap. — The  Oleometer. — Aluminate  of  Soda. — Determination  of 
Eesin  in  Soap. — Detection  of  Resin  in  Soap. — Cheap  Almond  Soap. 
— Analyses  of  Soft  Soaps. — Potato-flour  in  Soft  Soap. — Saponi- 
fication of  Neutral  Fatty  Bodies  by  Soap.— Jellifying. — Twaddell's 
Hydrometer. — Causticising  Soda. — Soda  Soft  Soap. — Half-palm  Soap. 
— Adulteration  of  Commercial  Silicate  of  Soda  Soaps  for  Calico- 
printers. — Fulling  Soaps. — Table  showing  the  Percentage  of  Soda 
in  Caustic  Ley. — Table  showing  the  Percentage  of  Anhydrous  Caustic 
Potash  in  Caustic  Ley. — Comparative  French  and  English  Ther- 
mometer Scales. — Table  showing  the  Specific  Gravity  corresponding 
with  Baume's  Hydrometer  (Liquids  denser  than  Water). — Table 
showing  the  Specific  Gi  avity  corresponding  with  the  Degrees  of 
Baume's  Hydrometer  (Liquids  lighter  than  Water). — Table  of 
Essential  Oils. — Fusing  and  Congealing  Points  of  Fats  and  Oils. — 
Kiirten's  Table. — Boiling-points  of  some  Volatile  Oils. — Boiling- 
points  of  Caustic  Alkaline  Leys. — Table  showing  the  Quantity  of 
Caustic  Soda  in  Lej^s  of  difi'erent  Densities  (Water  1000). — Table  of 
the  Mechanical  Power  of  Steam. 

Pickling  Soap. — Under  this  attractive  beading  we  may 
state  that  some  very  competitive  soap-makers  have  occa- 
sionally adopted  a  plan  of  artificially  hardening  the 
surface  of  soap  containing  an  infinitesimal  proportion  of 
fatty  matter  by  soaking  it  for  a  few  hours  in  a  strong 
solution  of  common  salt.  The  soap  bars  (which  require 
careful  handling !)  are  gently  deposited  in  the  strong 
brine,  where  they  are  allowed  to  remain  until  the  surface 
is  sufiiciently  indurated,  after  which  they  are  quickly 
rinsed  and  then  submitted  to  the  drying- room  for  a  short 
time.  By  this  method  the  soap  assumes  a  virtue  which  it 
does  not  possess. 

The  Oleometer. — This  very  useful  instrument,  for  ascer- 
taining the  density  of  fixed  oils,  is  thus  described  by  Mr. 
Cooley:  —  A  delicate  areometer  or  hydrometer, ^  so 
weighted  and  graduated  as  to  adapt  itself  to  the  densities 
of  the  leading  fixed  oils.    As  the  differences  of  the  specific 
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gravities  of  these  substances  are  inconsiderable,  to  render 
it  more  susceptible  the  ball  of  the  instrument  is  pi'o- 
portionately  large  and  the  tube  or  stem  very  narrow. 
The  scale  of  the  oleometer  in  general  use  (Gobby's)  is 
divided  into  50  degrees,  and  it  floats  at  0  or  zero  'wipure 
poppy  oil ;  at  38  or  38  J  in  pure  almond  oil,  and  at  50  in 
mre  olive-oil.  The  standard  temperature  of  the  instru- 
ments made  in  this  country  is  now  60° ;  those  made  on 
the  Continent  54*5°  F.  The  oil  must  therefore  be  brought 
to  this  normal  temperature  before  testing  it,  by  plungino^ 
the  glass  cylinder  containing  it  into  either  hot  or  cold 
water,  as  the  case  may  be  ;  or  a  correction  of  the  observed 
density  must  be  made.  The  last  is  done  by  deducting  2 
from  the  indication  of  the  instrument  for  each  degree  of 
the  thermometer  above  the  normal  temperature  of  the 
instrument,  and  adding  2  for  every  degree  below  it. 
Thus  :  suppose  the  temperature  of  the  oil  at  the  time  of 
the  experiment  is  60°  F.  and  the  oleometer  indicates  60°, 
then — 

60*0''  Actual  temperature. 
54*5     Normal  temperature. 


65  Difference. 

Indication  of  the  oleometer  61*0 

The  difference  6*5  X  2=   ll'O 

Real  density   50*0 


Suppose  the  temperature  observed  at  the  time  of  the 
experiment  is  52°  and  the  oleometer  indicates  45°,  then — 

54*5  Normal  Temperature. 
62*0   Actual  Temperature. 


2-5  Difference. 

Indication  of  the  oleometer   45*0 

The  difference  2-5x2=   5*0 

Real  density   50*0 


The  oil  is  therefore  presumed  to  be  pure. 

Aluminate  of  Soda. — It  has  been  proposed  to  employ 
this  salt  as  a  substitute  for  caustic  soda  in  the  manufac- 
ture of  soap.  Aluminate  of  soda  is  prepared  from  bauxite, 
an  aluminate  of  iron,  and  from  cryolite,  a  double  fluoride 
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of  sodium  and  aluminum.  Bauxite  is  calcined  with  soda 
ash,  whereby  an  aluminate  of  soda  is  formed,  and  the 
oxide  of  iron  is  separated  by  lixiviation,  the  resulting 
liquors  being  evaporated  until  a  dry  commercial  alumi- 
nate of  soda  is  obtained,  the  composition  of  which  is — 
soda,  43  ;  alumina,  40  ;  water  and  impurities  from  the 
soda  ash  employed^  9.  Cryolite  (powdered)  is  mixed 
with  six  equivalents  of  lime  and  boiled  with  water, 
when  an  insoluble  fluoride  of  calcium  is  formed  and  the 
alumina  becomes  dissolved  in  the  excess  of  caustic  soda. 
If  an  excess  of  lime  is  used,  the  alumina  will  be  precipi- 
tated, leaving  caustic  soda  alone  in  solution.  We  under- 
stand that  soap  is  made  in  the  United  States  to  a  con- 
siderable extent  from  aluminate  of  soda. 

For  making  soap  from  aluminate  of  soda,  about  equal 
parts  of  lard  and  tallow  are  preferred,  and  these  should 
not  be  heated  to  a  greater  extent  than  is  just  necessary  to 
liquefy  them.  The  materials  are  not  boiled  in  the  usual 
way,  but  the  combination  is  effected  at  the  lowest  tem- 
perature at  which  they  can  be  intimately  mixed. 

To  determine  the  Quantity  of  Resin  in  Soaps. — 
Mr.  Sutherland  recommends  the  following  process,  which 
is  said  to  give  very  satisfactory  results  : — 300  grains  of 
soap  cut  into  small  pieces  are  introduced  into  a  capsule 
and  covered  with  concentrated  hydrochloric  acid,  the 
contents  are  gently  boiled  till  the  soap  is  dissolved  and 
entirely  decomposed ;  4  ounces  of  hot  water  are  added, 
and  the  capsule  is  set  aside  to  cool.  "When  cold,  the  cake 
of  fatty  acids  and  resin  is  removed  and  washed  several 
times  with  warm  water.  After  cooling  it  is  dried  and 
gently  remelted,  and  kept  for  a  few  minutes  at  212''  to 
evaporate  all  traces  of  water. 

This  cake  containing  the  fatty  acids  and  the  resin 
is  carefully  weighed. 

100  grains  of  the  mixture  are  placed  in  a  capsule  and 
covered  with  strong  nitric  acid  and  the  temperature 
raised  to  the  boiling-point ;  a  powerful  reaction  takes  place 
with  violent  evolution  of  nitrous  vapours.  The  heat  is 
withdrawn  till  the  violence  of  the  action  subsides,  and  is 
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again  applied  to  maintain  a  gentle  ebullition  for  a  few 
minutes.  Small  portions  of  nitric  acid  are  successively 
added  till  no  further  distinctly  appreciable  quantity  of 
nitrous  acid  is  given  off.  The  fatty  acids  are  now  allowed 
to  cool,  and  are  removed  from  the  acid  solution  strongly 
coloured  by  terebic  acid.  The  cake  is  then  washed  by 
melting  it  in  a  further  quantity  of  nitric  acid.  When 
cold  it  is  dried  and  melted  at  a  gentle  heat  till  acid  fumes 
cease  to  be  given  off.  The  resulting  cake  is  the  pure  fatty 
acid  freed  from  resin,  the  latter  being  indicated  by  the 
loss.  It  will  be  observed  that  a  correction  must  be  made 
to  obtain  the  exact  relative  proportions  between  fat  and 
resin  originally  put  into  the  soap-pan,  as  fats  on  being 
decomposed  lose  about  4J  per  cent,  of  their  original 
weight.  Hence,  in  making  the  calculation  a  proportionate 
addition  must  be  made  to  the  fatty  acid  before  dividing 
its  weight  by  that  of  the  resin  indicated.  This  process 
may  be  also  used  to  determine  resin  in  bees'-wax. 

Detection  of  Resin  in  Soap. — Mr.  C.  Barford  decom- 
poses the  soap  with  hydrochloric  acid,  and  washes  the 
mass  thus  obtained  with  water.  He  then  treats  it  with  a 
caustic  soda  ley  of  the  specific  gravity  of  1*1  diluted  with 
6  volumes  of  water,  avoiding  excess.  He  then  evaporates 
it  to  dryness  over  a  water-bath,  grinds  up  the  residue,  and 
dries  in  stove  at  100''.  One  portion  of  this  powder  is 
utilised  for  the  determination  of  the  fatty  acids,  and 
another  portion  is  put  into  a  very  dry  bottle,  and  from  5 
to  6  per  cent,  of  absolute  alcohol  are  added  for  every 
gramme  of  soap.  It  is  heated  at  80°,  to  dissolve  the  soap 
of  the  fatty  acids  and  of  resin,  and  allowed  to  cool  again 
while  well  stoppered.  The  alcoholic  liquid,  when  cold,  is 
mixed  with  5  times  its  volume  of  ether.  The  whole  is 
well  shaken  up  and  left  to  settle.  The  resin  soap  is  entirely 
dissolved,  whilst  the  soap  of  the  fatty  acids  is  deposited 
almost  entirely.  After  standing  for  24  to  48  hours  the 
ethereal  liquid  is  decanted,  and  the  residue  is  treated  with 
hydrochloric  acid.  This  method  is  based  upon  the  slight 
solubility  of  a  soda  soap  of  the  fatty  acids  in  the  above 
mixture  of  alcohol  and  ether. 


232 


THE  ART  OF  SOAP-MAKING. 


Cheap  Almond  Soap. — To  impart  the  odour  of  bitter 
almonds  to  soap,  nitro-henzol  has  been  much  employed. 
It  is  exceedingly  powerful  as  a  perfume,  and  must  there- 
fore be  used  in  moderation.  It  is  largely  used  in  some 
parts  of  England  for  scenting  cheap  tablet  soaps.  In  small 
quantities  it  has  also  been  employed  to  disguise  the  dis- 
agreeable odour  of  cocoa-nut  oil. 

Analyses  of  Soft  Soaps. — The  following  analyses  may 
be  useful  as  showing  the  composition  of  several  well-made 
soft  soaps : — 

Good  soft  soap  of  London  make :  Potash  8*5  +  oil  and 
tallow  45  +  water  46*5  in  100  parts. —  Ure, 

Thenard  gives  the  composition  of  soft  soap  as :  Potash 
9-5  ;  oil  44-0;  water  46*5  100. 

Belgian  soft  or  green  soap  :  Potash  7  +  oil  36  +  water 
57      100.— C/r^. 

Scotch  soft  soap :  Potash  8  +  oil  and  tallow  47 
+  water  45  =  100.— C/m 

Another  well-made  soap :  Potash  9  +  oil  and  fat  34 
+  water  57  =  100. 

An  olive-oil  (GalHpoli)  soft  soap  from  Scotland  con- 
sisted of  potash  with  a  good  deal  of  carbonic  acid  10,  oils 
48,  water  42  =  100,  — Ore, 

A  rapeseed  oil  from  Scotland  consisted  of  potash  10 
+  oil  51-66  +  water  38-33. 

A  semi-hard  soap  from  Verviers,  for  fulling  cloth,  called 
mvon  economiquey  consisted  of  potash  11-5  fat  (solid)  62 
+  water  26*5  =  100.— Ure, 

M.  Juncmann  proposes  to  make  a  soap  by  dissolving  28 
parts  of  soda  ash  in  100  parts  of  molasses,  and  stirring 
in  100  parts  of  oleic  acid. 

Potato  Flour  in  Soft  Soap. — In  the  year  1838  Sheridan 
(the  original  inventor  of  silicated  soap)  obtained  a  patent 
for  making  soft  soap  with  potato  flour.  The  proportions 
were  :  potato  flour,  16  lbs. ;  potash  leys,  100  lbs.  ;  water, 
270  lbs.  IIow  many  times  has  the  same  process  been, 
with  slight  modilications,  re-patented  ! 

Liquored  soaps  are  such  as  have  water  (with  or 
without  silicate  of  soda)  added  to  them  after  removal  from 
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tlie  pan.  Watered,  or  run  soaps  are  those  which  have 
water  or  weak  leys  added  and  mixed  with  the  soap  in  the 
soap-pan. 

Saponification  of  Neutral  Patty  Bodies  by  Soaps; 

By  M.  J.  Pelouze. — One  of  the  oldest  and  most  skilful 
candle-makers  in  France,  M.  de  Milly,  made  a  series  of 
important  experiments  on  the  saponification  of  fatty 
matters,  and  especially  suet,  by  lime,  in  which  he  demoi^^- 
strated  that  a  much  smaller  percentage  of  lime  than  was 
ordinarily  employed  would  effect  the  complete  saponifi- 
cation of  the  fatty  matter.  Having  reduced  the  per- 
centage of  lime  from  15  to  8  or  9  per  cent.,  he  subse- 
quently reduced  the  proportion  to  4  per  cent,  of  the  fatty 
matter  operated  upon,  the  condition  being  that  of  sub- 
jecting the  lime,  water,  and  fatty  matter  to  an  elevated 
temperature.  The  operation  was  performed  in  a  metallic 
boiler,  which  was  maintained  for  several  hours  at  a  tem- 
perature corresponding  to  a  pressure  of  5  to  6  atmospheres. 

It  is  easy  to  understand  the  economy  of  an  operation 
which  enables  us  to  diminish  to  one  half  the  quantity  of 
sulphuric  acid  necessary  for  the  decomposition  of  the  lime 
soap.  It  appeared  to  me  interesting  to  subject  to  an 
attentive  examination  a  saponification  performed  with  so 
small  a  quantity  of  a  base  as  one  twenty -fourth  part  of 
the  acidified  fatty  matter. 

I  prepared  a  lime  soap  by  double  decomposition,  by 
pouring  a  solution  of  chloride  of  calcium  into  an  aqueous 
solution  of  commercial  soap.  The  precipitate,  when  well 
washed,  was  introduced  into  a  small  Papin's  digester,  with 
nearly  its  own  weight  of  water  and  40  per  cent,  of  olive 
oil.  The  vessel  was  kept  for  nearly  three  hours  in  an  oil 
bath  at  a  temperature  of  from  31 P  to  329°  F.  The 
water  above  the  precipitate  was  evaporated,  and  left  a 
syrupy  residue  presenting  all  the  properties  of  glycerine. 

The  precipitate,  when  boiled  in  water  acidulated  with 
hydrochloric  acid,  furnished  a  completely  acidified  fatty 
matter  ;  for  it  was  directly  and  entirely  soluble  in  alcohol 
and  the  alkalies.  In  one  word,  the  reaction  showed  all 
the  characters  of  the  ordinary  decomposition  of  the  neu- 
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tral  fatty  matters  by  the  free  alkalies.  The  difference  in 
hardness  of  the  new  lime  soap  being  set  aside  (it  was  not 
so  hard),  one  might  have  supposed  that  the  saponification 
had  been  performed  with  caustic  lime. 

Another  experiment  was  made  by  mixing  Marseilles 
soap  with  its  weight  of  water  and  one  quarter  of  its 
weight  of  olive-oil.  The  temperature  and  operation  were 
the  same.  The  matter,  after  the  reaction,  had  all  the 
properties  of  an  acid  soap  :  it  was  soluble  in  cold  alcohol' 
and  in  an  aqueous  solution  of  potassa  or  soda.  Acids 
separated  from  it  a  fatty  substance  likewise  entirely' 
soluble  in  cold  alcohol  and  alkaline  solutions. 

It  results  from  the  double  experiment,  which  has  just 
been  described,  that  soaps  are  as  capable  as  alkalies  of 
decomposing  fatty  bodies  into  glycerine  and  fatty  acids  ; 
it  will  thus  be  understood  why  I  have  given  to  this  note 
the  apparently  paradoxical  title,  Saponification  of  Neutral 
Fatty  Matters  hy  Soaps. 

I  have,  moreover,  ascertained  that  at  the  temperature 
of  329"^  F.  water  does  not  act  on  oils.  To  decompose 
them  it  is  necessary  that  the  mixture  of  fatty  matters  and 
water  should  attain  and  be  maintained  for  a  long  time  at 
the  temperature  of  428°  F.  assigned  by  M.  Berthelot  for 
this  latter  saponification. 

In  England,  where  Price's  house  manufactures  immense 
quantities  of  stearine  candles,  the  saponification  is  per- 
formed by  the  action  of  superheated  steam  at  a  still 
higher  temperature.  Thence  result  fatty  acids  and  free 
glycerine  which  is  nearly  pure,  and  whence  arts,  manu- 
factures, and  medicine  have  already  drawn  great  advan- 
tages, and  which  will,  probably,  be  much  increased. 

In  the  new  reactions  of  which  we  speak  it  will  be 
understood  that  water,  at  a  temperature  of  from  311''  and 
S^O""  F.,  decomposes  a  neutral  soap  into  an  acid  soap  and 
very  basic  soap,  and  that  the  latter  acts  in  a  secondary 
manner  on  a  fresh  quantity  of  fatty  matter  in  the  same 
manner  that  a  free  alkali  would  do.  The  observations  of 
M.  Chevreul,  relative  to  the  action  of  water  on  soaps, 
accord  with  this  explanation. 
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The  experiment  of  M.  Milly,  wtich  served  as  a  founda- 
tion for  my  work,  may  be  explained  in  an  analogous  manner. 

It  must  be  admitted  that  the  saponification  of  suet  by 
means  of  4  per  cent,  of  its  weight  of  lime  presents  several 
distinct  phases  in  which  a  basic  or  neutral  soap  is  formed 
at  first  and  is  then  changed  into  a  relatively  acid  soap. 

The  observations  of  which  I  have  been  giving  a  sum- 
mary find  a  simple  interpretation  in  M.  ChevreuFs  works 
on  fatty  bodies.  They  lead  us  to  look  forward  to  fresh 
developments  in  this  class  of  numerous  and  important 
substances.  When  the  elements  of  water  alone  cause  the 
decomposition  of  neutral  fatty  bodies  into  fatty  acids  and 
glycerine,  we  may  expect  that  science  and  industry  will 
multiply  and  vary  the  phenomena  of  saponification. 

Jellifying  is  a  term  applied  to  soap  which,  after  being 
dissolved  in  a  certain  quantity  of  water,  sets  into  a  jelly 
when  cold.  Soap-makers  frequently  test  the  jellifying 
property  of  their  soaps  in  this  way : — After  having  care- 
fully weighed  1  ounce  of  soap,  this  is  cut  up  into  thin 
shavings,  and  these  are  placed  in  a  porcelain  capsule  ;  7J 
ounces  of  water  (by  measure)  are  then  added,  and  the 
whole  gently  boiled  over  a  spirit-lamp,  constantly  stirring 
with  a  glass  rod  until  the  soap  is  all  dissolved.  Cold 
water  is  then  added  to  make  up  16  ounces,  and  the  solu- 
tion of  soap  is  then  set  aside  to  cool.  If  the  soap  is  of 
good  quality  it  should  gelatinise  in  half  an  hour.  In 
cloth  factories,  and  large  laundries  also,  the  character  of 
soap  is  determined  by  its  congealing  or  jellifying  pro- 
perties. For  this  purpose  1  cwt.  of  soap  is  boiled  by 
steam  heat  in  80  gallons  of  water.  When  thoroughly 
dissolved,  cold  water  is  added  to  make  up  170  gallons  in 
all.  At  the  end  of  twelve  hours  or  so  the  solution  of  soap 
will  have  set  into  a  jelly  if  the  soap  has  been  of  good  quality. 

Twaddell's  hydrometer  is  used  in  England  for  liquids 
heavier  than  water.  Its  degrees  are  converted  into  specific 
gravities  by  multiplying  them  by  5,  adding  1^000,  and 
dividing  the  sum  by  1,000.    Thus  : — 

20  Tw.  =  20  X  5-  +  1000 


1000 


=  1-100 
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TwaddelFs  figures  advance  5°  in  each  number,  thus  :— 

1000  specific  gravity  is  No.  0 
1005  „  „  1 

1010  „  „  2 

1015  „  „  3 

1020  „  „  4 

and  so  on. 

Causticising  Soda. — Mr.  Parn ell's  plan  for  causticising 
soda  liquor  under  pressure  appears  to  have  proved  very 
successful  in  practice  and  to  have  effected  a  considerable 
saving  in  fuel.  The  operation  is  conducted  in  horizontal 
cylinders  about  7  feet  in  diameter  and  30  feet  long,  pro- 
vided with  a  revolving  shaft  or  agitator  and  "  cages  ''  for 
holding  the  lime.  Each  charge  is  about  400  cubic  feet  of 
soda  liquor,  and  takes  about  three  and  a  half  to  four  hours 
to  causticise  under  a  pressure  of  from  50  to  60  lbs.  to  the 
square  inch.  It  is  stated  that  90  or  92  per  cent,  of  the 
soda  is  causticised  by  this  method,  and  the  caustic  liquor 
comes  out  up  to  32°  Twaddell.  The  "  mud  ''  contains  from 
3  to  4  per  cent,  of  free  lime.  Each  ton  of  70  per  cent, 
caustic  soda  requires  15  or  16  per  cent,  of  lime.  One 
apparatus  turns  out  about  70  tons  weekly.  The  patentee 
sa3^s  : — "  1.  I  treat  the  alkaline  carbonates,  or  alkaline 
carbonates  mixed  with  caustic  lime,  under  a  pressure 
greater  than  the  ordinary  atmospheric  pressure,  so  as  to 
obtain  a  suflBciently  high  temperature  to  cause  the  alkaline 
carbonate  and  the  caustic  lime  to  react  upon  each  other. 
Thus  it  is  possible,  under  pressure  of  50  lbs.  per  square 
inch,  to  effect  the  reaction  with  a  solution  of  1  '200  specific 
gravity  or  over.  2.  I  agitate  the  mixed  alkaline  car- 
bonates and  lime  during  treatment  in  the  manner  above 
described  in  order  to  facilitate  the  reaction  and  hasten  its 
completion.  3.  After  the  reaction  has  taken  place  I 
maintain  the  pressure  upon  the  products,  and  keep  the 
temperature  constant  until  I  have  separated  the  caustic 
soda  or  potassa^  or  both,  from  the  carbonate  of  lime  pro- 
duced, in  order  that  the  reaction  may  not  be  reversed  by 
a  reduction  of  temperature  taking  place  whilst  the  caustic 
alkalies  and  the  carbonate  of  lime  are  in  contact. 

Scda  Soft  Soap  may  be  made  from  a  mixture  of  soda 
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and  potash  leys,  but  the  leys  must  be  quite  free  from  salt. 
The  proportions  recommended  are :  Soda  le}^,  1  part ; 
potash  ley,  4  parts  ;  oleic  acid,  100  lbs. ;  tallow,  50  lbs.  ; 
hempseed-oil,  3,750  lbs.  This  is  said  to  make  a  good  soft 
soap. 

Half-palm  Soap  may  be  made  from,  either  of  the  fol- 
lowing formulae  :— 

I.  White  tallow   900  lbs. 

Palm-oil   400  „ 

Cocoa-nut  oil    200 

Yellow  resin   100 


1600 

Tallow   700  , 

Palm-oil   300  , 

Cocoa-nnt  oil    200  , 

Cotton-seed  oil   400  , 

1600 


3.  Lard   5o0  lbs. 

Tallow   400  ,, 

Cotton- seed  oil   450 

Eesin   200  ,, 


1600 


The  following  formula?,  recommended  by  Ott*,  may 
prove  useful : — 


Palm-oil 
Tallow 


Tallow . . . 
Palm-oil 
Eesin  . , , , 


300  lbs. 

200  „ 

20  „ 

520 

500  „ 

300  „ 
200  ,, 


1000 


Palm-oil   450  lbs. 

Cocoa-nut  oil   50 

500 

Lard   550  „ 

Palm-oil   150  „ 

Cocoa-nut  oil   50  ,, 

Clarified  resin   50  „ 

800 


Adulteration  of  Commercial  Silicate  of  Soda. — The 

sample  in  question  gave  on  analysis,  according  to  M.  F. 
Jean — 

Soda  combined  with,  silica  ,   8*54 

Carbonate  of  soda   6*36 

Soda  soap   2*00 

Silica   21-40 

Ferric  oxide,  alumina,  and  traces  of  lime   0*74 

Alkaline  chloride  and  sulphates   0"66 

Water   60*05 

Matter  not  determined,  and  loss   0*25 

The  sample  of  silicate  of  soda  contained,  therefore, 
2  per  cent,  of  anhydrous  soap,  but  as  such  a  solution 

*  "Art  of  Manufacturing  Soap,"  &c.    By  Adolphe  Ott, 
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forms  a  jelly  on  cooling,  tlie  object  of  its  introduction 
was  evidently  to  thicken  the  silicate,  giving  it  the  appear- 
ance of  a  very  concentrated  product,  and  to  prevent  its 
strength  being  taken  with  the  hydrometer. 

Soaps  for  Calico-printers. — ^The  soap  used  by  calico- 
printers  for  clearing  alizarine  work  must  be  very 
neutral,  the  alkali  being  not  only  kept  down  in  quantity, 
but  its  thorough  combination  with  the  fatty  acids  secured 
by  very  careful  boiling.  The  superiority  of  the  madder 
purples  for  which  the  firm  of  Hoyle  and  Sons  were  long 
famous  was  due  to  their  practice  of  re-melting  the  best 
soaps  procurable  with  an  additional  quantity  of  palm-oil. 

Fulling  Soaps. — For  use  in  woollen  manufacture  a 
genuine  potash  oil-soap  has  been  found  in  practice  supe- 
rior to  all  others.  Resin  gives  harshness  to  the  fibre  of 
wool,  so  must  not  therefore  on  any  account  be  used.  Soda 
also  injures  the  suppleness  of  the  wool,  so  in  discarding  it 
the  manufacturer  follows  the  teachings  of  Nature.  The 
natural  lubricant  of  wool,  called  minty  is  a  kind  of  potash 
soap,  containing  a  bare  trace  of  soda.  Silicates  also  must 
not  be  used ;  if  present  they  are  decomposed  in  the  pro- 
cess of  fulling,  &c.,  and  deposit  free  silica,,  which  grates 
on  the  fibre  and  injures  its  lustre. 

To  prevent  the  boiling-over  of  the  Copper,  a  piece 
of  machinery  called  a  fan is  used  at  some  soap-works. 
This  consists  of  a  revolving  paddle  furnished  with  blades 
which  touch  the  top  of  the  boiling  matter. 

Small  jacket-pans  may  be  made  from  the  alloy  of 
aluminium  and  bismuth  of  the  Crown  Aluminium  Com- 
pany, instead  of  silver,  which  possesses  the  advantage  of 
being  cheaper,  harder,  and  less  fusible  than  the  more 
costly  metal. 

Palm-kernel  Oil. — The  Diamond  Oil  Company  of 
Liverpool  recently  favoured  the  author  with  a  sample  of 
this  oil,  which  would  appear  to  be  a  useful  material  in 
soap-making,  judging  from  its  firmness  at  the  temperature 
of  70°.    It  bears  a  strong  resemblance  to  cocoa-nut  oil. 

Cotton-seed  and  Palm-nut  Oils.— On  account  of  the 
high  price  of  tallow,  these  oils  are  almost  indispensable  to 
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the  soap  manufacturer.  Both  oils  are  commonly  used 
together  for  making  hard  soaps,  cotton-seed  oil  being 
particularly  useful  in  summer,  on  account  of  the  large 
proportion  of  stearine  (about  30  per  cent.)  it  contains,  which 
renders  the  soap  more  compact  and  capable  of  withstanding 
the  action  of  higher  temperatures.  Crude  cotton- seed  oil 
has  a  reddish-brown  colour,  and  when  intended  for  expor- 
tation is  usually  treated  with  soda.  The  oil  thus  refined 
has  a  density  of  0*926,  and  solidifies  at  about  2^  C. 
During  late  years  cotton-seed  oil  has  been  extensively  used 
for  the  adulteration  of  olive- oil.  Palm-nut  oil  is  obtained 
from  the  palm-nut,  either  by  pressure  or  extraction  with 
carbon  disulphide  *  or  light  petroleum,  the  latter  being 
preferable,  as  carbon  disulphide,  when  not  perfectly  elimi- 
nated from  the  oil,  causes  serious  trouble,  giving  both  a  bad 
smell  and  colour  to  the  soap  made  from  it.  Palm-nut  oil 
is  seldom  used  by  itself  for  soap-making,  as  it  produces  a 
very  brittle  and  easily  cracked  soap,  which  combines  with 
hut  little  water,  and  thus  causes  the  produce  to  be  very  low. 
Palm-nut  oil  is,  however,  of  importance  when  mixed  with 
other  fats.  In  order  to  free  ordinary  refined  cotton-seed 
oil  from  colouring  matter,  it  is  treated  with  the  entire 
quantity  of  ley,  at  24°  Baume,  required  for  the  complete 
saponification  of  the  fats  to  be  used,  and  the  mixture  is 
boiled.  The  other  fats  are  now  added,  and  after  addition 
of  w^ater  the  saponification,  which  has  not  yet  entirely 
taken  place,  is  completed. — Journal  of  the  Society  oj 
Chemical  Industries. 

Specific  Gravity  of  Lard,  &c. — According  to  De 
Saussure,  the  specific  gravity  of  hogs'  lard  at  60°  is 
0-938  (water  1,000) ;  in  its  fluid  state,  at  122°,  it  is  0-892  ; 
at  155°  it  is  0-881,  and  at  200°  it  is  0-863.  The  specific 
gravity  of — 


Nut-oil  is     ....  0-928 

Almond  oil   0*920 

Linseed  „    ....  0-939 

Castor         ....  0-970 

Olive     „    ....  0-919 


at  SS*' 


0-930 
0-957 
0-911 


at  75° 
0-919 


at  122= 


0^921 


0-893 


at  200° 
0-871 
0-863 
0-881 
0-908 
0-862 


*  Bisulphide  of  Carbon. 
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Dalton's  Table  showing  the  Proportion  of  Dry  Soda  in  Leys  op 
different  densities. 


Bpccific  grav- 
ity of  solu- 
tion 
1-85 
1-72 
1-63 
1-36 
1-50 
1-47 
1-44 
1-40 


Dry  soda  per 
cent,  by 
weight. 

63-6 

53-8 

46-6 

41-2 

36-8 

34-0 

31-0 

29-0 


Boiling 
point. 

600° 
400° 
300° 
2-0° 
26o° 
2)5° 
248° 
242° 


Specific  grav- 
ity of  solu- 
tion. 
1-36 
1-32 
l,-29 
1-23 
1-18 
1-12 
1-06 


Dry  soda  per 
cent,  by" 
weig-ht. 
26-0 
23-0 
19-0 
16-0 
13-0 
9  0 
47 


Boiling 
point. 

235° 
228° 
2-24° 
230° 
217° 
214° 
213° 


Dalton's  Table  showing  the  Proportion  of  Dry  Potash  in  Leys  oi 
different  densities. 


Specific 

Potash 

Boiling 

Specific 

Potash 

Boiling 

gravity. 

per  cent. 

point. 

gravity. 

per  cent. 

point. 

229° 

1-68 

51-2 

329° 

1-33 

26-3 

1-60 

46-7 

290° 

1-28 

23-4 

224° 

1-52 

42-9 

276° 

1-23 

19  5 

220° 

1-47 

39-6 

265° 

M9 

16-2 

218° 

1-44 

36-8 

255° 

M5 

13- 

215° 

1-42 

34-4 

246° 

1-11 

9-5 

214° 

1-39 

32-4 

240° 

1-06 

4-7 

213° 

1-36 

29-4 

234° 

Comparative  French  and  English  Thermometer  Scales. 
French,  or  Centigrade. 


0  Cent,  or  C. 

equals 

32  Fah 

r. 

5 

a 

41 

10 

» 

a 

50 

» 

15 

>> 

if 

59  • 

if 

20 

>> 

»> 

68 

if 

25 

» 

9f 

77 

ff 

30 

9f 

86 

if 

35 

» 

fi 

95 

)> 

40 

ti 

104 

if 

45 

If 

ff 

113 

>> 

60 

if 

9f 

122 

a 

65 

ff 

a 

131 

it 

60 

if 

if 

140 

if 

65 

if 

9i 

149 

if 

70 

if 

9t 

158 

9f 

75 

n 

» 

167 

9% 
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Comparative  French  and  English  Thermometer  Scales — {continued). 

Ensrlish.  or  Pal 

equals 


French,  or  Centigrade. 
80  Cent,  or  C. 
85 


(Water  boils) 
(Mercury  boils) 


English,  or  Fahrenheit. 
176  Fahr.  or  F. 
185 
191 

203 
212 
392 
572 
662 


(Water  boils). 
(Mercury  boils). 


Table  showing  the  Specific  Gravity  corresponding  with  the 
Degrees  of  Baume's  Hydrometer. 


Liquids  denser  than  Water. 


De- 

Specific 

De- 

Specific 

De- 

Specific 

giees. 

Gravity. 

grees. 

Gravity. 

grees. 

Gravity. 

0 

1-0000 

26 

1-2063 

52 

1-5200 

1 

1'0066 

27 

1*2160 

53 

1*5353 

2 

1-0133 

28 

•  1-2258 

54 

1-5510 

3 

1-0201 

29 

1-2358 

55 

1-5671 

4 

1-0270 

30 

1-2459 

56 

1-5833 

5 

1-0340 

31 

1-2562 

57 

1-6000 

6 

1-0411 

32 

1-2667 

58 

1-6170 

7 

1-0483 

33 

1-2773 

59 

1-6344 

8 

1-0556 

34 

1-2881 

60 

1-6522 

9 

1-0630 

35 

1-2992 

61 

1-6705 

10 

1-0704 

36 

1-3103 

62 

1-6889 

11 

1-0780 

37 

1-3217 

63 

1-7079 

12 

1-0857 

38 

1-3333 

64 

1-7273 

13 

1-0935 

39 

1-3451 

65 

1-7471 

14 

3-1014 

40 

1-3571 

66 

1-7674 

15 

1-1095 

41 

1-3694 

67 

1-7882 

16 

1-1176 

42 

1-3818 

68 

1-8095 

17 

1-1259 

43 

1-3945 

69 

1-8313 

18 

1-1343 

44 

1-4074 

70 

1-8537 

19 

1-1428 

45 

1-4206 

71 

1  8765 

20 

1-1515 

46 

1-4339 

72 

1-9000 

21 

1-1603 

47 

1-4476 

73 

1-9241 

22 

1-1692 

48 

1-4615 

74 

1-9487 

23 

1-1783 

49 

1-4758 

75 

1-9740 

24 

1-1875 

50 

1-4902 

76 

2-0000 

25 

•  1-19G8 

51 

1-4951 

R 
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Table  showing  the  Specific  Gravity  coriiesponding  with  thb 
Degrees  oe  Baume's  Hydrometer. 


Liquids  lighter  tliaii  Water. 


Degrees. 

Specific 
Gravity. 

Degrees. 

Specific 
Gravity. 

10 

I'OOOO 

36 

0-8488 

11 

0-9932 

37 

0*8439 

12 

0-9865 

38 

0  8391 

13 

0*9799 

39 

0*8343 

14 

0-9733 

40 

0-8295 

15 

0-9669 

41 

0-8249 

16 

0-9605 

42 

0-8202 

17 

0-9542 

43 

0-8156 

18 

0  9480 

44 

0*8111 

19 

0-9420 

45 

0-8066 

20 

0  9359 

46 

0-8022 

21 

0-9300 

47 

0-7978 

22 

0-9241 

48 

0-7935 

23 

09183 

49 

0*7892 

24 

09125 

50 

0*7849 

25 

0-9068 

51 

0-7807 

26 

0-9012 

52 

0-7766 

27 

0*8957 

53 

0-7725 

28 

0-8902 

54 

0*7684 

29 

0*8848 

55 

0-7643 

SO 

0-8795 

56 

0*7601 

31 

C-8742 

57 

0-7656 

32 

0*8690 

58 

0-7526 

33 

0-8639 

59 

0-7487 

34 

0*8588 

60 

0  7449 

35 

0-8538 

61 

0-7411 

Table  of  Essential  Oils. 


Name. 

Oil  of  a"bsinthe  (worm- 
wood) 

„  dill 

„  anise 

„  ache^  or  parsley 


Colour. 


green 
yellow 


Name. 
Oil  of  mugwort 
,,  elecampane 
„  badiane 
„  angelica 
„  Portugal 


Colour. 

yellow 

white 

yellow 
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Table  of  Essential  Oils — {continued'). 


Name. 

Colour. 

Name. 

Colour. 

of  cinnamon. 

yellow 

Oil  of  yarrow 

blue  and 

chamomile 

blue 

marjoram 

green 

cajeput 

green 

yellow 

cascaiilla 

yellow 

„ 

mustard 

deep  brown 

caraway 

)> 

>) 

nutmeg 

yellow 

chervil 

lemon  yel- 

)> 

iieroli 

orange 

low 

>> 

pennyroyal 

yellow 

lemon 

yellowish 

)> 

rosemary 

white 

cochlearia 

)> 

5» 

sage 
saffron 

green 

coriander 

white 

>) 

yellow 

cumin 

yellow 

>> 

sassafras 

dittany 

brown 

>> 

turpentine 

white 

fennel 

white 

>> 

thyme 

yellow  or 

gal  an  gal 

yellow 

pale  green 

genista 

>» 

rose 

white 

juniper 

green 

)> 

valerian 

green 

ginger 

yellow 

>> 

pimento 

slightly 

cloves 

?> 

yellow 

hyssop 

>> 

>» 

rhodium 

yellow 

lavender 

»> 

J» 

savin 

limpid 

cherry  laurel 

white 

>> 

tansy 

yellow 

crisp  mint 

»> 

rue 

yellow- 

peppermint 

green 

balm  mint 

»> 

blue 

» 

bergamot 

yellow 
light  browE 

motherwort 

serpolet  (lemon 
thyme) 

Fusing  and  Congealing  Points  of  Fats  and  Oils. 


Substance.  Degrees  Fahrenheit. 

Castor  and  poppy  oils  freeze  at    0  or  Zero. 

Walnut-oil  freezes  „  , ,  15"" 

Oil  of  beechnuts  freezes  ,,    29'' 

Almond-oil  congeals  „   ,   30° 

Olive-oil  freezes  „    36° 

Horses'  fat  fuses  ,,    55° 

Cocoa-nut  oil  solidifies  „    70° 

Lard  fuses  „    74°'5 

Oil  of  roses  and  oil  of  cedar- wood  solidify  at  79° 

Lard  melts  at  . , ,   97° 

Spermaceti  fuses  „    107° 

Palm-oil  melts  „    117 J" 

Margarine  fuses  „    120° 

Tallow  fases  „    127° 

Bees'-wax  fuses  ,,    150° 

Stearine  melts  „    158° 

Eesin  becomes  soft  „    160° 

Dammara  resin  fuses  „   c  ,   16i° 
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KURTEN'S  TABLE 

Sho",vin-g  the  Composition  and  Product  of  Soap  by  the  Cold  Pro- 
cess  FROM    CONCENTRATED   LeY    AND    MiXTURE    OF    CoCOA-NUT  OiL 

WITH  Palm-oil,  Lard,  and  Tallow. 


Tallow. 

Soap. 

Cocoa 
nut  Oi 

Palm 
1  Oil. 

1  Lard. 

Ley. 

Degree 

Salt 
Water 

Degree 

Potash 

Degree! 

Produc 

Cocoa-nut  oil  No.  1 

100 

>> 

56 

36 

>> 

)> 

153 

Paris  toilet,  round 

20 

30 

5» 

31 

36 

j> 

5» 

>) 

87 

Windsor,  square 

( 

25 

75 

50-52 

36 

>> 

150 

66 

34 

77 

30 

>) 

>) 

185 

66 

34 

?> 

>» 

Shaving  No.  1  < 

or 
S3 

or 
34 

33 

120 

27 

i> 

214 

Shaving  No.  2 

33 

34 

33 

120 

27 

12 

12 

224 

60 

40 

125 
» 

Washing  No.  1  | 

or 

30 

or 
40 

30 

27 

25 
)> 

12 

5> 
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>> 

„      No.  2  1 

40 

60 
or 

)> 
)) 

135 

27 

50 

15 

278 

r 

1 

j> 

or 

100 
or 

J) 

>) 

>) 

>> 

>> 

Ordinary  cocoa-oil  \ 

10 

90 
or 
90 

10 

225 
j» 
)> 

21 

5) 
>) 

75 
>> 
}j 

12 
») 
)j 

400 

Boiling  Points  of  some  Volatile  Oils. 


Substance.  Degrees  Fahrenheit. 

Oil  of  sassafras  begins  to  hoil  at   223 

„    tar  (creosote)  begins  to  boil  at  .... ,   280 

„    amber  boils  at   284 

„    hyssop     „    289-4 

,5    grass       „    297 

„    garlic       „    302 

„    coriander  „   »  . . . .  302 

elemi        „    345 

,j    bitter  almonds  boils  at    350 

„  '  thyme  boils  at   356 

J,    orange-peel  boils  at    356 
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Boiling  Points  of  Caustic  Alkaline  Leys. 


AlkdlinG 
Ley. 

SpGcific 
Gravity. 

Percentnge 
"  of  AlkaU. 

Boils  at 
Degrees 
Fahrenheit. 

1  •  1  S 

i  o 

217 

Potftsh. .... 

1-9^ 

ly  o 

220 

Soda 

1  Zo 

ID 

220 

X  ObdOll  .... 

1  -9^ 

224 

Soda 

1"29 

19 

224 

Soda 

1*32 

23 

228 

Potasli .... 

1  oo 

9R''^ 
ZD  O 

229 

Soda  .... 

1-36 

26 

235 

Soda  .... 

1-40 

29 

242 

Potasli .... 

1-42 

34-4 

246 

Soda  .... 

1-47 

34 

255 

Potasli .... 

1-44 

36-8 

255 

Soda  .... 

1-5 

36-8 

265 

Potasli .... 

1-52 

42-9 

276 

Potash..  .. 

1-6 

46-7 

290 

Soda  .... 

1-63 

46-6 

300 

Potasli .... 

1-68 

51-2 

329 

Table  showing  the  Quantity  of  Caustic  Soda  in  Leys 

DIFFERENT  DENSITIES  (WaTER  1000). 


Specific 

Soda 

Specific 

Soda 

Gravity. 

Per  Cent. 

Gravity. 

Per  Cent. 

1-00 

0-00 

1-22 

20-66 

1-02 

2-07 

1-24 

22-58 

1-04 

4-02 

1-26 

24-47 

1-06 

5-89 

1-28 

26-33 

1-08 

7-69 

1-30 

28-16 

MO 

9-43 

1-32 

29-96 

M2 

11-10 

1-34 

31-67 

M4 

12-81 

1-35 

32-40 

M6 

14-73 

1-36 

33-08 

1-18 

16-73 

1-38 

34-41 

1-20 

18-71 
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Table  of  the  Mechanical  Power  of  Steam. 


Pressures. 

Tempera- 
Degrees  of 
Fahrenheit. 

Pressures. 

Tempera - 

Dearrees  of 
Fahrenheit. 

Atmo- 
sphere. 

Pounds 
pGr  sQiicire 
inch. 

Atmo- 
sphere. 

rounds 
per  sQu  ire 
inch. 

1-00 

14  70 

212-00 

4-50 

66-15 

300-27 

1-25 

18-38 

223-88 

5-00 

73-50 

307-94 

1-50 

22-05 

234-32 

6-CO 

88-20 

320-00 

1-75 

25-72 

242-78 

7-00 

102-90 

331-56 

2-00 

29-40 

250-79 

8-00 

119-60 

340-83 

2-25 

33-08 

257-90 

9-00 

132-30 

351-32 

2-50 

36-75 

263-93 

10-00 

147  00 

359-60 

2-75 

40-42 

269-87 

12-50 

183-75 

377-42 

3-00 

44-10 

275-00 

15-00 

220-50 

392-90 

3-25 

47-78 

279-86 

17-50 

257-25 

406-40 

3-50 

51-45 

284-63 

20-00 

294-00 

418-56 

3-75 

55-12 

288-66 

25-00 

367-50 

499-34 

4-00 

58-18 

292-91 

30-00 

441-00 

457-16 
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Making  Soap  in  small  Quantities. — Pearl  Soap-Powder. — Extract  of  Soap. 
— "Washing-Powder. — Wool-washing  Compound — Universal  Wash- 
ing-Powder.— The  Recovery  of  Glycerine  from  Waste  Leys. — Allen 
and  Nickel's  Method. — Venables'  Process. — Modem  German  Method 
of  Making  Soap. — Removal  of  Free  Alkali  from  Soaps. — Transparent 
Soaps  made  by  Cold  Process. — Mialhe's  Neutral  Soap. — Samphire 
Soap. — Dr.  Wright's  Classification  of  Soap  Processes.- — Marine  Soap 
or  Hydrated  Soap. — Blake  and  Maxwell's  Processes. — Testing  Soaps. 
— Determination  of  Glycerine. — Dr.  Muter' s  Method. — Determina- 
tion of  Resin  in  Soap. — Eichbaum's  Soap. — Soaps  for  Calico  Printers 
and  Dyers. — Soap  for  Silk  Dyers. — Soap  Leaves. — Zalmon's  Aromatic 
Mouth  Soap. — Aromatic  Antiseptic  Tooth  Soap. — TJnna's  Over-fatty 
Soaps. — Dimbleby's  Wych-hazel  Soap. — Castor  Oil  Soap. — Weise's 
Formula  for  Windsor  Soap. — Rendering  Tallow. — Silicates  of  Soda 
and  Potash. — Way's  Process. — Barring  Soap  by  Machinery, — Way's 
Silicated  Soap. — Blue  and  Grey  Mottled  Soaps.  —  Pulling  Soap. — Soap 
to  Remove  Stains. — Cotton-seed  Oil. — ChloriQated  Soap. — Commer- 
cial Value  of  Soaps. 

Making  Soap  in  Small  Quantities. — For  some  years 
past  the  Greenbank  Alkali  Company,  of  St.  Helen's,  Lan- 
cashire, kaye  prepared  and  popularized  a  refined  98  per 
cent,  caustic  soda  in  fine  powder,  packing  it  in  cans  hold- 
ing from  10  lbs.  to  4  cwt.  The  powdered  soda  does  not 
deliquesce  and  liquefy  like  ordinary  caustic  soda,  and  any 
quantity  may  be  taken  from  the  can  and  the  remainder 
not  deteriorate  even  if  the  vessel  be  left  open  for  some 
days.  To  make  soap  with  this  alkali  no  boiling  pans  are 
required,  and  it  is  perfectly  easy  to  make  a  few  poimds  of 
soap  at  a  time  if  the  following  directions  are  exactly 
followed : — 

1.  Take  exactly  10  lbs.  of  double  refined  98  per  cent, 
caustic  soda  powder  (Greenbank),  put  it  into  any  can  (not 
coated  with  tin)  or  jar  with  4 J  gallons  of  water,  stir  it 
once  or  twice,  when  the  soda  will  quickly  dissolve  and 
become  quite  hot.    Let  it  stand  until  the  ley  thus  made  is 
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cold.  2.  Weigli  out  and  place  in  any  convenient  vessel 
for  mixing  75  lbs.  of  clean  grease,  tallow,  or  oil  [not 
mineral  oil).  If  grease  or  tallow  be  used,  melt  it  slowly 
over  a  fire  until  it  is  liquid,  and  of  a  temperature  not 
over  100°  Fahr.  If  oil  be  used  no  beating  is  required.  3. 
Pour  tbe  ley  mto  tbe  melted  fat  or  oil  in  a  continuous 
stream,  at  tbe  same  time  stirring  witb  a  flat  wooden  stirrer 
about  3  incbes  broad.  Continue  gentle  stirring  until  tbe 
ley  and  fat  are  tborougbly  combined  and  appear  of  tbe 
consistence  of  boney.  Do  not  stir  too  long,  or  tbe  mixture 
will  separate  again.  Tbe  time  required  varies  somewbat 
witb  tbe  weatber  and  tbe  kind  of  tallow,  grease,  or  oil 
used  ;  from  fifteen  to  twenty  minutes  is  generally  sufficient. 
4.  Wben  tbe  mixing  is  completed  pour  o£E  tbe  liquid  soap 
into  any  sufiiciently  large  square  box  for  a  mould,  pre- 
viously damping  tbe  sides  witb  water  so  as  to  prevent  tbe 
soap  sticking.  Wrap  up  tbe  box  well  witb  old  blankets  or, 
better  still,  leave  it  in  a  warm  place  until  tbe  next  day, 
wben  tbe  box  will  contain  a  block  of  130  lbs.  of  soap, 
wbicb  can  afterwards  be  cut  up  witb  a  wire  (see  page  127). 
If  tbe  grease  or  tallow  be  not  clean,  or  contain  mlt^  it  must 
be  rendered^  or  purified,  by  boiling  witb  water  so  as  to  tbrow 
out  impurities.  Tbe  presence  of  salt  would  spoil  tbe 
operation  entirely  (causing  tbe  ley  to  separate),  but  dis- 
coloured or  rancid  fat  is  quite  admissible. 

If  tbe  soap  turn  out  streaky  or  uneven  it  bas  not  been 
tborougbly  mixed.  If  very  sbarp  to  tbe  taste  too  mucb 
soda  bas  been  taken  ;  if  soft,  mild,  and  greasy,  too  little. 
In  eitber  case  it  must  be  tbrown  into  a  pan  and  brougbt 
to  a  boil  witb  a  little  more  water.  In  tbe  first  case  boiling 
is  all  tbat  is  necessary  ;  in  tbe  otbers  a  little  more  oil  or 
a  little  more  soda  must  be  added.  Any  smaller  quantity  of 
soap  tban  tbe  above  may  be  made  by  taking  tbe  ingre- 
dients in  smaller  proportions,  but  it  is  not  advisable  to 
make  more  tban  double  tbe  quantity  prescribed,  as  it 
would  be  difiicult  to  work  more  by  band.  By  working 
successive  batcbes,  bowever,  a  person  could  turn  out  2 
tons  of  soap  a  day  simply  witb  apparatus  obtainable  in 
every  bousebold>    By  adding  a  few  drops  of  an  essential 
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oil  wlien  the  mixing  is  complete,  a  toilet  soap  is  produced. 
Oil  of  mirbane  (artificial  almond  oil)  is  the  cheapest,  but 
the  perfume  is  not  nearly  so  pleasant  as  real  almond  oil, 
citronella,  or  oil  of  cloves.  When  made  with  clean  grease 
or  tallow,  or  light- coloured  oil,  the  soap  produced  is  quite 
white.* 

Pearl  Soap  Powder  is  prepared  from  curd  soap  (pow- 
dered) 4  parts,  sal  soda  (crude  carbonate  of  soda)  3  parts, 
silicate  of  soda  2  parts.  The  ingredients  must  be  dried  as 
much  as  possible  and  all  intimately  mixed. 

Extract  of  Soap.— Soap  14'3  parts  ;  anhydrous  soda 
30  parts,  water  55  parts.  Manufactured  from  soda  crystals 
and  soda  soap. 

Washing-Powder. — A  powdery  mixture  composed  of 
effloresced  soda  90  parts,  hyposulphite  of  soda  10  parts, 
and  borax  2  parts. 

Wool-Washing  Compounds — This  is  a  mixture  composed 
of  dried  soda  35  parts,  powdered  soap  10  parts,  and  sal 
ammoniac  10  parts. 

Universal  Washing-Powder. — ^This  powder  consists  of 
silicate  of  soda,  with  a  small  percentage  of  powdered  soap 
and  starch. 

Kecovery  of  Glycerine  from  Waste  Leys. — Mr.  King- 
zett,  in  an  important  paper  on  this  subject, f  classes  the 
various  processes  as  designed  to  effect  the  following  objects  : 
— 1.  To  remove,  or  destroy,  albuminous  or  soapy  matters, 
together  with  any  residual  soap  in  the  spent  leys.  2.  To 
facilitate  the  removal  of  the  salt,  either  b}^  employing 
means  to  diminish  the  solubility  of  the  chloride  of  sodium, 
in  cases  where  that  substance  is  used,  or  to  substitute 
another  which  may  be  more  readily  and  profitably  removed. 
3.  To  economise  the  cost  of  concentrating  the  leys  to  that 
point  at  which  the  gh^cerine  may  be  at  once  employed  for 
certain  purposes  in  its  then  crude  condition,  or  still  further 
purified  by  distillation. 

Adlen  and  NickeVs  Method, — Lancashire  leys,"  besides 
the  impurities  already  noticed,  contain  sulphides,  hypo- 

*  W.  J.  Menzies,  in  Chemist  and  Druggist^  1880,  p.  339. 
t  Journal  of  Society  of  Chemical  Industry  J  1882,  p.  78. 
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sulphites,  cyanides,  ferrocyanides,  sulpliocyanides,  &c., 
owing  to  the  custom,  in  that  part  of  the  north,  of  saponi- 
fying with  causticised  hlack-ash  liquor  instead  of  caustic 
soda»  The  impurities  named  render  it  very  difficult  to 
recover  the  glycerin  in  satisfactory  condition  from  leys  of 
this  kind.  Mr.  A.  H.  Allen,  of  Sheffield,  and  Mr.  B. 
Nickels,  of  London,  patented  a  process  *  which  is  designed 
to  overcome  this  difficulty.  The  process  is  based  upon  the 
fact  that  when  a  solution  of  a  copper  salt  is  added  to  soap 
leys  previously  rendered  neutral  or  faintly  acid,  the 
sulphocyanides  are  wholly  precipitated,  together  with  sul- 
phides, cyanides,  ferrocyanides  or  silicates,  as  is  also  the 
case  with  albuminous,  resinous,  fatty,  colouring,  and  other 
organic  matters.  The  precipitate  settles  with  great  facility, 
and  the  filtered  liquid  is  obtained  nearly  colourless,  the 
copper  being  afterwards  recovered  from  the  precipitate  by 
roasting  and  treatment  with  sulphuric  acid.  This  process 
would  appear  to  present  considerable  advantages  in  the 
treatment  of  spent  leys,  for  it  is  well  known  that  unless 
the  whole  of  the  sulphur  compounds  are  removed,  volatile 
sulphur  compounds  appear  in  the  distilled  glycerine,  ren- 
dering the  product  totally  unfit  for  the  manufacture  of 
dynamite. 

Venahks^  Process. — The  waste  ley,  which  may  be  filtered 
if  necessary,  is  neutralised  with  sulphate  of  alumina,  alum, 
or  any  soluble  salt  of  alumina,  or  any  substance  containing 
alumina,  when  the  sodium  hydrate  or  carbonate,  combining 
with  the  acid,  precipitates  the  alumina,  which,  combining 
with  some  of  the  organic  matters,  and  carrying  ofE  the 
remainder,  purifies  the  leys.  The  liquid  is  now  to  be  fil- 
tered and  concentrated  by  evaporation.  Instead  of  merely 
neutralising,  the  salt  of  aluminium  may  be  added  till  the  ley 
becomes  acid,  and  it  may  be  afterwards  rendered  alkaline 
by  the  addition  of  caustic  lime,  or  any  other  alkali.  The 
spent  leys  may  also  be  first  partially  neutralised  by  adding 
a  small  quantity  of  hydrochloric  or  sulphuric  acid,  and 
the  remaining  free  sodium  hydrate  will  then  be  neu- 
tralised by  the  aluminium  salt,  which  may  be  added  to 
*  Specification  No.  11,069,  August  31st,  1886. 
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neutralisation  or  to  excess ;  in  tlie  latter  case  the  liquid 
should  be  afterwards  neutralised,  or  rendered  alkaline. 
The  glycerine  may  then  be  recovered  by  distillation  as  usual. 

Modern  German  Method  of  Making  Soap. — The  boil- 
ing is  conducted  as  follows : — The  pan  is  charged  with 
190  gallons  of  soda  ley  of  13°  B.,  and  2,000  lbs.  of  the  best 
tallow.  These  are  gently  boiled  for  two  hours  after  the 
mixture  has  become  milky ;  the  heat  is  then  withdrawn, 
two  hours'  repose  is  allowed,  and  the  ley  is  then  run  off. 
Boiling  with  fresh  ley  follows,  and  when  the  soap,  on 
pressure  between  the  fingers,  forms  clean  solid  scales,  a 
few  buckets  of  ley  are  thrown  in  to  cool  it,  and  again 
drawn  off  after  setting  for  awhile.  The  soap  is  again 
boiled  up  with  nine  or  ten  gallons  of  fresh  ley,  and  when 
the  fusion  is  complete,  a  trial  of  the  paste  is  made  with  the 
spatula.  If  it  runs  from  the  ley,  water  is  added  ;  if  it 
does  not  run,  it  must  be  boiled  a  little  longer,  adding  a 
bucket  of  water  containing  a  third  of  its  weight  of  common 
salt,  in  order  to  effect  the  separation  of  the  soap.  When 
this  separation  appears  to  be  complete,  after  settling  for 
about  an  hour,  the  liquid,  which  contains  the  greater  part 
of  the  ley  remaining  from  the  first  boiling,  which  is  gene- 
rally of  a  deep  bottle-green  colour,  is  drawn  off.  About 
eight  buckets  of  water  are  now  added  and  the  boiling  con- 
tinued till  the  incorporation  is  complete.  If  on  examina- 
tion the  soap  runs  from  the  water,  more  water  must  be 
added,  in  small  quantities  at  a  time,  till  the  running  ceases, 
and  the  pasty  mass,  when  shaken,  trembles  like  a  gela- 
tinous compound.  The  operation  is  finished  by  well- boil- 
ing the  contents  of  the  pan,  and,  unless  the  soap  has  a 
bluish  tinge,  in  which  case  it  should  have  another  washing, 
the  heat  is  withdrawn,  the  pan  covered  up,  and  the  whole 
left  at  rest  for  a  day  or  more.  The  soap  is  then  ladled 
into  frames.* 

Removal   of    Free   Alkali   from    Soaps. — In  cases 
where  it  is  desirable  to  obtain  soaps  free  from  uncombined 
alkali,  various  agents  may  be  applied  to  neutralise  the 
alkali,  but  it  is  preferable  that  the  product  resulting  from 
*  Bichardson  and  Watts'  Technolagy^  vol.  i.,  part  iii.,  p.  678. 
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tlie  combination  sliould  in  itself  possess  detergent  proper- 
ties, whereby  tbe  soap,  while  being  rendered  harmless  so 
far  as  respects  alkaline  reaction,  becomes  improved  as  a 
cleansing  medium.  Upon  this  subject  Dr.  "Wright,  in  his 
Cantor  Lectures,*  says  :  It  is  obyious  that  the  process  of 
remelting  and  blending  together  various  kinds  of  stock 
soaps  is  not  capable  ^er  se  of  diminishing  the  average 
amount  of  free  alkali  present  in  the  materials,  but  by  the 
addition  of  suitable  ingredients  to  the  mass,  more  or  less 
complete  removal  of  free  alkali  may  be  brought  about. 
In  certain  cases  this  is  to  some  extent  effected  by  incor- 
porating with  the  mass  a  small  percentage  either  of  resin 
(alone,  or  dissolved  in  glycerine)  or  oleic  acid,  or  even 
palm  oil  or  other  saponifiable  glyceride,  a  partial  saponifi- 
cation then  taking  place,  so  that  the  excess  of  alkali 
becomes  more  or  less  neutralised  by  combination  with 
fatty  or  resinous  acids  ;  but  these  methods  are  by  no 
means  universally  applicable  with  advantage,  although,  in 
certain  cases  they  are  highly  convenient,  more  especially 
for  scouring  soaps  used  in  certain  industrial  processes  in 
connection  with  textile  fabrics.  Boric  acid  has  also  been 
employed  for  the  purpose,  the  product  of  its  combination 
with  the  excess  of  soda  (borax)  being  well  known  as  a 
useful  variety  of  detergent  analogous  to  silicate  and 
aluminate  of  soda,  more  especially  in  soaps  intended  for 
the  laundry,  borax  being  reputed  to  have  a  whitening 
action  on  linen,  &c.,  cleaned  therewith  ;  whether  it  is  of 
equal  advantage  when  applied  to  the  human  skin,  how- 
ever, may  well  be  doubted. 

'^Certain  metallic  "salts,  notably  sulphate  of  iron,  have 
for  many  years  been  used  as  an  admixture  in  various 
highly  esteemed  soaps,  their  action  partly  consisting  in 
neutralisation  of  free  alkali,  by  combination  therewith  of 
the  acid  of  the  metallic  salt,  whilst  the  metallic  oxide  is 
set  free  and  serves  as  a  colouring  matter  ;  thus  Castile 
soap  of  the  old-fashioned  kind  (a  far  superior  article  to 
much  now  sold  under  that  name)  is  produced  by  adding 
sulphate  of  iron  to  the  curd,  so  that  some  of  the  free 
alkali  becomes  converted  into  sulphate  of  soda,  whilst  the 
*  Journal  of  the  Society  of  Arts,  vol.  xxxiii  p.  1100. 
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oxide  of , iron,  formed  as  a  complementary  product,  ulti- 
mately gives  rise  to  tlie  peculiar  mottled  appearance 
cliaracteristic  of  tliat  kind  of  soap.  Of  course  tlie  modern 
mottles  formed  by  incorporating  oxide  of  iron  as  such,  or 
analogous  pigments,  are  incapable  of  producing  any  action 
of  tlie  nature  of  diminishing  the  free  alkali  by  neutralisa- 
tion, there  being  no  constituent  capable  of  so  acting  in  the 
coloring  matters  used/^ 

Transparent  Soaps  made  by  the  Cold  Process. — 
It  is  well  known  that  tallow  and  similar  soaps,  when  dried, 
are  freely  soluble  in  alcohol,  and  that  the  solution,  when 
evaporated  to  expel  the  spirit,  leaves  the  soap  as  a  trans- 
lucent mass,  which,  on  cooling,  forms  the  well-known 
transparent  soap.  The  same  result  may,  however,  be 
obtained  in  a  greater  or  lesser  degree  with  some  soaps  pre- 
pared by  the  cold  process ;  this  is  especially  the  case  with 
castor-oil  soda  soap,  either  by  the  addition  of  a  little  spirit 
of  wine  or  glycerine.  The  same  result  may  also  be 
obtained  by  mixing  sugar  or  petroleum  with  the  mass. 

To  so  great  an  extent  is  this  result  effected,"  says  Dr. 
Wright,  when  a  considerable  amount  of  sugar  is  added 
(15  to  30  per  cent.),  that  under  suitable  conditions  tallow 
may  be  largely  incorporated  with  the  mass  of  fatty  matter 
used  without  interfering  with  the  transparency,  provided 
that  the  saponification  is  carried  out  in  such  a  fashion  as 
to  be  complete,  i.e.  that  no  unsaponified  stearic  glyceride 
remains  in  the  product,  otherwise  muddiness  or  spottiness 
is  apt  to  result.  In  order  to  make  sure  that  all  the  fatty 
matters  employed  are  actually  saponified,  it  is  usual  in  this 
country  to  add  a  quantity  of  caustic  soda  solution,  notably 
in  excess  of  that  chemically  equivalent  to  the  fatty  acids, 
the  excess  as  found  by  analysis  of  many  kinds  of  commercial 
products,  of  British  origin,  usually  varying  from  about  \ 
to  ^  (15  to  25  per  cent.)  of  the  soda  actually  present  in 
the  form  of  soap.  Some  few  makers,  however  (mostly  Con- 
tinental ones),  prefer  products  containing  much  less  free 
alkali  than  the  smaller  of  these  amounts.  As  a  general 
rule,  cocoa-nut  oil  largely  enters  into  the  composition  of 
this  class  of  transparent  soaps,  often  with  the  result  of  com- 
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municating  to  tlie  liaiids  or  objects  washed  witli  the  soap 
a  very  disagreeable  odour. 

The  following  formulae  may  be  given  as  an  illustration 
of  the  nature  of  the  materials  used  in  preparing  this  class 
of  soap.*  Melt  the  following  with  agitation :  Cocoa-nut 
oil,  10  kilos.  ;t  castor-oil,  10  kilos. ;  neutral  tallow,  8  kilos. ; 
and  saponify  them  at  50°  C.  (122^  Fahr.)  with  14  kilos, 
of  caustic  soda  at  38^  B.,  and  continue  stirring  until  pasti- 
ness sets  in.  Add  loaf  sugar,  8  kilos. ;  and  water  at  85°  0. 
(185°  Fahr.),  8  J  litres  ;  %  taking  care  to  bring  it  in  gra- 
dually. As  soon  as  the  soap  begins  to  solidify  at  the 
sides,  the  boiler  is  jacketed  with  a  water-bath,  kept  at  80*^ 
C.  (176°  Fahr.),  imtil  it  has  attained  the  proper  consistency, 
and  the  scum  has  separated.  Add  20  to  30  per  cent,  of 
loading,  agitate  well,  and  then  stir  in  a  boiling  solution 
of  one  kilo,  of  crystallized  soda  in  one  litre  of  water  ;  dye, 
perfume,  and  finish  o£E  the  batch  as  usual.  The  "  load- 
ingreferred  to  is  made  from  mineral  oil  and  soap- 
shavings,  the  petroleum  being  previously  deodorised  by 
means  of  a  solution  of  bleaching  powder  and  hydrochloric 
acid,  and  afterwards  treated  with  chalk  to  neutralise  any 
acid  present.  30  kilos,  of  the  purified  oil  are  heated  to 
50°  C.  (122°  Fahr.),  mixed  with  2  kilos,  of  well-dried  soap- 
shavings,  and  heated  until  a  sample  is  found  to  solidify  on. 
cooling. 

In  reference  to  the  above  formula,  Dr.  Wright  observes : 
It  is  evident  that  even  without  the  loading  the  resulting 
mass  would  not  contain  as  much  as  half  its  weight  of  actual 
soap,  for  the  ingredients  consist  of  28  kilos,  fatty  glycer- 
ides  (representing  a  little  more  than  the  same  weight 
of  anhydrous  soda  soap — about  29  kilos.)  and  32J  kilos, 
of  water,  soda  and  sugar,  so  that  when.  30  per  cent,  of 
loading  is  added,  the  resulting  mass  would  not  contain 
much  more  than  one-third  its  weight  of  actual  soap. 
On  the  other  hand,  the  total  alkali  used  (partly  as 
caustic  soda  solution,  partly  as  crystals)  represents  about 

*  Journal  of  the  Society  of  Chemical  Industry ^  April,  1883. 
t  A  kilogramme  equals  2  lbs.  3J  ozs.  nearly. 
I  A  litre  eq^uals  34  fl,  ozs.  nearly. 
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113  per  cent,  of  the  amount  cliemically  equivalent  to  the 
fatty  matters,  furnishing,  consequently,  a  soap  with  an 
excess  oifree  alkali,  equal  to  one-eighth  of  that  combined 
as  soap,  a  quantity  very  far  in  excess  of  that  compatible 
with  good  quality  as  regards  injurious  action  on  tender 
skin.  The  quantity  of  sugar  prescribed  represents  some 
13  per  cent,  reckoned  on  the  mass  without  loading,  and 
about  27  per  cent,  of  the  actual  soap  formed.  This 
formula,  apart  from  the  loading,  results  in  the  production 
of  an  article  of  distinctly  better  quality  than  most  of  the 
transparent  soaps  of  this  kind  now  sold  in  Great  Britain, 
for  these  soaps  usually  contain  a  still  larger  excess  of 
alkali  (ranging  from  15  to  25  per  cent.,  and  even  more 
being  often  found)  ;  whilst  the  amount  of  actual  soap  in 
tablets  fresh  from  the  factory  (and  not  dried  by  exposure 
in  shop  windows)  rarely  exceeds  45  per  cent.,  so  that 
these  articles  are  about  as  much  a  compound  of  sugar 
candy  and  soda  crystals  as  they  are  soaps,  if  not  more  so.'' 
In  the  market  these  soaps  are  commonly  known  as 
transparent  glycerin  soaps,  and  they  may  be  prepared 
from  either  of  the  subjoined  formulse  : — 

I.  Melt  together  suet  and  Ceylon  cocoa-nut  oil,  of  each 
500  parts ;  castor  oil,  250  parts ;  palm  oil,  50  parts,  and 
glycerin  500  parts.  Saponify  the  mixture  at  about  167" 
Fahr.,  with  soda  ley  of  1*38  sp.  gr.,  500  parts.  The  solu- 
tion of  soda  should  be  added  gradually,  and  the  whole 
kept  well  stirred  while  the  saponification  is  progressing, 
which  will  occupy  about  five  minutes.  The  resulting 
soap  is  then  removed  from  the  melting  pan  and  mixed 
with  600  parts  of  strong  alcohol  or  methylated  spirit, 
the  whole  being  well  agitated  until  quite  clear.  150  parts 
of  simple  syrup  are  then  added,  as  also  the  necessary 
perfumes,  and  the  soap  is  then  put  into  moulds. 

II.  Tallow,  20  lbs.  ;  palm  oil,  12  lbs.  ;  castor  oil,  8  lbs. ; 
soda  ley,  at  38°  B.,  20  lbs. ;  96  per  cent,  alcohol,  20  lbs. ; 
glycerin,  20  lbs.,  and  sugar,  5  lbs.  dissolved  in  water, 
5  lbs.  The  tallow  and  palm  oil  are  first  melted,  and  the 
ley  next  added,  and  saponification  effected  as  usual,  with 
stirring;  the  alcohol  is  then  added,  and  when  this  has 
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become  well  incorporated,  the  glycerin  is  added.  The 
soap  may  be  perfumed  with  bergamot,  250  grains  ;  citron, 
90  grains ;  lavender,  20  grains ;  neroli,  30  grains ;  rose- 
mary, 5  grains,  and  a  few  drops  of  otto  of  roses  dissolved 
in  1  lb.  of  96  per  cent,  alcohol  may  be  added  if  desired, 
and  the  soap  coloured  with  saffron  substitute. 

III.  Melted  tallow,  209  lbs.  ;  caustic  soda  ley  at  40°  B. 
94"6  lbs.,  and  alcohol  110  lbs.  One  half  of  the  alkali  is 
to  be  added  to  the  melted  tallow,  the  heat  being  kept  as 
low  as  possible — about  120°  F.  When,  with  constant 
stirring,  the  ley  has  thoroughly  combined,  the  remainder 
of  the  ley  (to  which  the  alcohol  has  been  previously  added) 
is  next  introduced,  and  the  heat  well  regulated  ;  saponifi- 
cation takes  place  rapidly.  Now  add  the  perfume,  cool, 
pour  into  the  frames,  and  continue  the  cooling  very 
gradually.  The  transparency  will  not  be  apparent  until 
the  soap  has  been  exposed  for  some  time  to  the  air.  To 
perfume  the  above  2*2  lbs.  of  mixed  essences  may  be  used. 

Mialhe's  Neutral  Soap. — M.  Mialhe  describes  a  soap 
which  he  states  combines  the  advantages  of  being  pre- 
pared without  heat,  and  thus  avoiding  the  loss  of  the 
glycerin  in  combination  with  the  fatty  matters,  and  of 
being  free  from  that  alkalinity  generally  present  in  soaps 
prepared  in  the  cold.  In  its  preparation  the  ordinary 
toilet  soap,  made  without  heat,  is  cut  into  shavings  and 
exposed,  in  a  properly  closed  chamber,  to  the  action  of 
carbonic  acid  gas.  The  soap  absorbs  a  quantity  of  the 
gas  proportionate  to  the  quantity  of  caustic  soda  which 
has  escaped  saponification,  and  by  the  transformation  of 
the  free  alkali  into  bicarbonate,  it  loses  all  its  causticity. 
It  then  constitutes  a  perfectly  neutral  soap,  containing  all 
the  glycerin  of  the  fatty  bodies  employed  in  its  manu- 
facture, and  a  certain  quantity  of  bicarbonate  of  soda. 

Samphire  Soap. — This  soap,  recently  patented  by 
Messrs.  Field,  of  Lambeth,  London,  consists  of  palm  oil 
and  olein,  saponified  with  iodized  potash,  obtained  from 
the  ashes  of  seaweed.  The  resulting  soap  is  subsequently 
milled,  after  completely  expelling  the  water,  and  it  is 
de-alkalised  by  the  introduction  of  an  ammoniacal  salt. 
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35r.  Wriglit's  Classiiication  of  Soap  Pr:cs33cs,— In 
his  Cantor  Lectures*  Dr.  C.  E.  Wright  classifies  the 
various  processes  for  the  manufacture  of  soap  as  follows  : — 

Group  I.  —  Fatty  or  resinous  acids  in  the  free  state 
directly  neutralised  with  alkalies  (carbonated  or  caustic) ; 
resulting  soap  devoid  of  glycerin. 

Group  II, — Saponification  of  fatty  glycerides  by  alka- 
lies, with  retention  of  glycerin  intermixed  with  the  soap. 
In  this  group  are  the  processes  for  making  [a)  soft  soaps 
and  marine  soaps  by  open  boiling,  (b)  soaps  made  by  boiling 
under  pressure,  {c)  cold  p>rocess  soaps. 

Group  III, — Saponification  of  fatty  glycerides  by  alka- 
lies with  separation  of  glycerin. 

Group  IV, — Processes  consisting  of  combinations  of  the 
foregoing. 

It  will  be  seen  from  a  consideration  of  the  above  that 
the  methods  maybe  arranged  under  three  main  heads,  viz., 
open  boiling,  boiling  under  pressure,  and  the  cold  process. 

Marine  Soap,  or  Hydrated  Soap. — The  saponification  of 
cocoa-nut  oil,  which  is  the  fatty  basis  of  this  soap,  requires 
considerable  care  and  judgment  in  its  manipulation.  In 
the  first  place  the  process  of  saponification  takes  place  very 
tardily,  even  under  most  favourable  conditions,  but  as 
soon  as  the  chemical  combination  of  the  fatt}^  material 
with  the  ley  has  fairly  set  in  the  saponification  proceeds 
with  great  rapidity,  causing  the  mass  to  swell  up  con- 
siderably ;  a  very  deep  pan  is,  therefore,  absolutely  indis- 
pensable in  the  preparation  of  this  soap.  It  is  also  neces- 
sary to  employ  a  strong  ley  at  the  commencement — about 
20°  B.,  since  cocoa-nut  oil  cannot  be  saponified  with  weak 
leys.  The  caustic  soda  should  also  be  as  pure  as  possible 
and  well  causticised.  Sometimes  potash  ley  is  used  in 
addition  to  the  soda  ley,  as  it  is  found  to  greatly  assist  the 
saponification.  The  separation  of  cocoa-nut  oil  soap  can 
only  be  effected  by  a  very  strong  solution  of  common  salt, 
since  it  is  soluble  in  dilute  brine,  a  fact  which  renders  it 
suitable  for  washing  in  sea-water.  If  cocoa-nut  oil  soap 
be  separated  with  salt  the  resulting  finished  soap  becomes 

*  Journal  of  Societi/  of  Arts,  vol.  33,  1885. 
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SO  exceedingly  hard  that  it  cannot  be  cut  with  a  knife. 
The  cutting  of  the  pan  with  salt  is  not,  however,  practised 
with  this  soap. 

Cocoa-nut  oil  has  the  remarkable  property  of  combining 
with  large  quantities  of  water  and  still  yield  a  soap  of 
considerable  hardness.  This  fact  is  extensively  taken 
advantage  of  in  the  preparation  of  ''liquored''  soaps,  the 
oil  being  mixed  with  palm  and  other  oils,  forming  soaps 
which  are  artificially  mottled  a  blue  or  grey  colour,  and 
sold  at  a  low  price.  It  is  even  possible*  to  prepare  soap 
on  a  large  scale  in  a  few  hours  without  salt  and  almost 
without  fire  by  the  use  of  cocoa-nut  oil  and  tallow,  together 
with  strong  ley,  by  merely  warming  them  sufficiently  to 
melt  the  fat  and  keeping  them  constantly  in  a  state  of 
agitation.  Soap  prepared  in  this  manner  has  a  finer  ap- 
pearance, and  sets  in  the  mould  so  that  it  can  be  cut.  It 
contains,  however,  nearly  all  the  water  of  the  ley,  as  there 
is  very  little  evaporation  in  the  pan,  together  with  the 
entire  amount  of  foreign  salts,  and,  in  a  fresh  state,  has 
less  resemblance  to  soap  than  stiff  dough,  taking  deep 
impressions  from  the  thumb,  and  having  a  slimy  consist- 
ence when  squeezed  between  the  fingers.  When  dried 
for  a  length  of  time  there  is  a  copious  efilorescence  of  salts, 
but  it  finally  acquires  the  consistence  of  ordinary  soap. 
Marine  soaps  are  often  met  with  containing  70  per  cent, 
of  water  and  even  more. 

Blake  and  Maxwell's  Process. — By  this  process  a  soap 
is  produced  by  combining  soap  in  the  state  called  *'  soft 
curd,''  with  a  hydrated  soap,  or  neutral  soap  not  deprived 
of  its  water.  The  curd  soap  may  be  prepared  as  usual, 
but  the  patentees  prefer  that  it  should  be  made  with  soda 
leys  of  the  strength  and  in  the  proportions  given  below, 
whereby  a  soft  curd  is  obtained  which  is  better  adapted 
for  combining  with  neutral  soap.  The  soap  thus  formed 
may  be  separated  from  the  water,  or  excess  of  ley,  by 
cutting  the  pan  in  the  usual  way  either  by  means  of  salt 
or  strong  leys.  The  resin  soap  is  prepared  as  follows  : — 
About  one-third  of  the  resin  to  be  used  is  mixed  with  a 
*  Bicjiardsoii  an4  Watts'  T^ohnology^  vol.  i.,  part  iii.,  j).  683, 
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small  quantity  of  fatty  matter,  equal  to  from  6  to  10  per 
cent,  of  the  resin,  and  the  mixture  slowly  melted.  The 
remainder  of  the  resin  is  then  added  gradually,  by  small 
portions  at  a  time  as  the  added  portions  melt,  and  when 
the  whole  is  melted  the  rest  of  the  ley  is  introduced.  The 
heat  is  then  increased  till  the  mixture  boils,  and  the  boiling 
continued  for  about  three  hours,  or  until  saponification  is 
complete,  when  the  mass  will  have  the  consistence  of  thick 
glue  or  paste.  The  hydrated  soap  is  prepared  in  another 
pan  from  any  of  the  fatty  matters  mentioned  below,  either 
singly  or  in  combination,  and  to  it  are  transferred  the  soft 
curd,  resin,  and  tallow  soaps.  These  soaps,  after  boiling 
together  for  about  two  hours,  will  become  thoroughly 
combined,  and  the  compound  soap  will  have  the  appear- 
ance of  ordinary  soap  in  process  of  finishing.  The  soap 
should  be  removed  to  the  frames  within  two  or  three  hours 
after  it  is  finished,  and  the  frames  should  be  covered  so  as 
to  retain  the  heat  as  long  as  possible. 

The  following  table  gives  the  oily  and  fatty  matters 
which  may  be  used  for  making  the  soft  curd,  and  the 
strength  and  quantity  of  the  soda  leys  most  suitable  for 
specially  effecting  their  saponification.  The  weight  of 
ley  required  to  saponify  each  100  lbs.  of  fatty  matter  may 
be  found  by  dividing  the  number  of  degrees  by  the  strength 
of  the  leys  applicable  to  each  kind  of  fat. 


Fat  to  be  used. 

Quantities  of  ley  in 
degrees  Baume. 

Strength  of  ley  in 
degrees  Baume. 

100  lbs.  of  tallow  require  . 

palm-oil  . 
,,       tallow  olein,,  . 
,,       resin         „  . 

3,800° 
3,200° 
2,800° 
2,700° 

14°  to  15° 
16°  18° 
16°  „  18° 
16°  „  22° 

The  oils  and  fats  that  may  be  used  for  making  the 
hydrated  soap  and  the  quantity  and  strength  of  the  leys 
required  for  saponification  are 
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Tats  to  be  used. 


Quantities  of  ley  in 
degrees  Baum§. 


Strength  of  ley  in 
degrees  Baum^. 


100  lbs.  of  tallow  require 
,,       cocoa-nut  oil,, 
palm  oil 


3,830° 
4,100° 
3,200° 
3,400° 
2,800° 
3,000° 
2,400° 
2,400° 


16°  to  20° 
18°  ,,  22° 
13° 


olive  oil 
rapeseed  oil,, 
linseed  oil  ,, 


18°  ,,  22° 

16° 


24°  ,,  28° 
24°  ,,  28° 


Testing  Soaps  {Filsinger^s  Metliod).^ — 1.  Water. — In 
tlie  case  of  hard  soap,  5  grams,  scraped  from  tlie  sides  and 
centre  of  a  fresh  section,  are  first  very  gently  warmed  to 
avoid  direct  melting,  then  over  a  water-bath,  and  finally 
in  a  drying-box  at  212^  Fahr.,  until  the  weight  remains 
constant.  For  soft  soap,  10  grams  are  taken,  spread  in  a 
thin  layer  over  a  large  watch-glass,  and  treated  in  the 
same  way. 

2.  Unsaponified  or  Free  Fat. — The  dry  residue  from  1 
is  finely  powdered  and  washed  on  a  filter  three  or  four 
times  with  lukewarm  petroleum  ether.  The  filtrates  are 
collected  in  a  weighed  beaker,  evaporated,  dried,  and 
weighed. 

3.  Free  Alkali. — The  residue  from  2  is  digested  for  a 
short  time  with  alcohol  (95  per  cent.),  slightly  warmed, 
filtered,  the  residue  on  the  filter,  washed  with  warm 
alcohol,  and  the  filtrate,  to  which  a  few  drops  of  phenol- 
phthale'in  solution  are  added,  titrated  with  ^  sulphuric 
acid. 

4.  Foreign  Bodies. — These  are  found  by  the  usual 
methods,  together  with  the  chlorides,  sulphates,  and  car- 
bonates of  the  alkalies  on  the  filter  in  3. 

5.  Fatty  Acids. — The  neutralized  alcoholic  solution  from 
3  is  mixed  with  water  in  a  moderate-sized  porcelain  basin, 
the  fatty  acids  separated  by  sulphuric  acid,  and  after 
melting  and  settling,  5  grams  of  dry  wax  are  added. 
"When  the  whole  is  cool,  the  fat-acid  wax  is  removed, 

*  Ch^miher  Zeitm^j  1884,  and  Chemist  and  DrKggist,  1884,  p.  290, 


APPENDIX, 


261 


washed  witli  water  and  alcohol,  dried  without  melting,  and 
cooled.  The  weight,  5  grams  =  the  quantity  of  fatty 
acids. 

6.  Glycerin,  —  The  liquid  from  the  cake  of  fatty  acids  is 
treated  with  a  small  excess  of  carbonate  of  barium,  heated, 
filtered,  the  filter  washed  with  hot  water,  and  the  filtrate 
evaporated  to  dryness.  The  residue  is  repeatedly  washed 
with  alcoholic  ether,  the  filtrate  evaporated  in  a  porcelain 
dish,  dried  at  the  temperature  of  70^  C,  and  weighed. 

7.  Total  Alkali. — 10  grams  of  another  portion  of  soap, 
prepared  as  in  1,  are  dried  in  a  platinum  dish,  and  then 
heated  till  all  the  fatty  acids  have  been  destroyed  ;  the  por- 
ous carbonaceous  residue  is  boiled  in  water,  filtered  into  a 
J -litre  flask,  and  the  filter  washed  with  hot  water  till  the 
washings  cease  to  give  an  alkaline  reaction.  The  bulk  is 
then  made  up,  the  whole  well  mixed,  and  25  c.c.  (=1 
gram  of  soap)  of  the  solution  are  titrated  with  sulphuric 
acid.  The  result  represents  the  total  amount  of  alkali, 
and,  after  deducting  the  quantity  of  free  alkali  formed  by 
3  the  remainder  is  the  proportion  of  alkali  combined 
with  fatty  acids,  and  existing  as  carbonate  and  silicate. 

8.  Chlorine. — The  neutral  titrated  solution  from  7  may  be 
used  for  the  determination  of  chlorine  by  \  silver  solu- 
tion. 

9.  Silicic  Acid. — 75  c.c.  of  the  solution  from  7  are 
treated  with  excess  of  hydrochloric  acid,  evaporated  to  dry- 
ness, treated  with  water,  filtered,  and  the  residue  ignited 
and  weighed  as  silica. 

10.  Sulphuric  Acid. — The  filtrate  from  9  is  boiled,  and, 
while  boiling,  barium  chloride  is  added,  the  precipitated 
barium  sulphate  washed,  dried,  and  weighed,  and  calculated 
as  sodium  or  potassium  sulphate. 

11.  Potash  and  Soda,  if  both  are  present,  must  be  deter- 
mined in  the  usual  way  by  platinum  chloride. 

Determination  of  Glycerin. — The  presence  of  sugar  in 
soap  renders  the  determination  of  glycerin  somewhat 
difficult.  Dr.  Wright,  however,  recommends  the  following 
method,  which  is  said  to  give  fairly  accurate  results  : — 

The  aqueous  solution  left  after  the  separation  of  the  fatty 
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acids,  as  before  described,  is  rendered  strongly  alkaline  mtb 
a  solution  of  caustic  soda,  and  then  a  dilute  solution  of 
sulphate  of  copper  is  dropped  in,  with  stirring,  until  the 
hydrated  oxide  of  copper  thus  formed  begins  to  fail  to 
dissolve.  The  filtered  blue  solution  is  compared  calorimet- 
rically  with  a  known  quantity  of  a  standard  solution  of 
glycerin  treated  side  by  side  in  the  same  way.  When 
sugar  is  present,  the  alcoholic  extract,  obtained  as  above, 
must  be  heated  with  dilute  sulphuric  or  other  acid  for 
some  time,  so  as  to  invert  the  sugar.  The  fluid  is  then 
rendered  alkaline,  and  solution  of  sulphate  of  copper 
dropped  into  the  boiling  liquid  as  long  as  suboxide  of 
copper  is  reduced,  after  which  the  calorimetric  estimation 
of  the  glycerin  is  proceeded  with  as  before,  the  comparison 
being  preferably  made  with  a  known  solution  of  glycerin 
and  cane  sugar  treated  simultaneously  with  the  sample 
under  examination. 

Muter^s  Method,'^ — This  method  maybe  used  for  the 
determination  of  glycerin  in  soap  and  soap  leys,  the  pro- 
cess being  based  on  the  power  of  glycerin  to  arrest  the 
precipitation  of  copper  hydrate  by  the  alkalies.  The  pro- 
cedure is  as  follows  : — 

1.  Take  1  gram  of  absolute  glycerin  and  wash  it  into 
a  long,  stoppered,  graduated  tube,  having  a  stop- cock  at 
50  c.c.  from  the  bottom. 

2.  Add  50  c.c.  of  a  strong  solution  of  potassium  hydrate 
(1  in  2)  and  then  a  weak  solution  of  sulphate  of  copper, 
very  gradually,  and  with  constant  shaking,  until  a  fair 
amount  of  copper  hydrate  is  produced  which  remains 
undissolved ;  make  the  whole  up  into  a  given  bulk,  close 
the  tube,  and  set  aside  to  settle. 

3.  When  perfectly  clear,  run  off  from  the  tap  into  a 
beaker  a  given  volume  of  the  deep  blue  liquid,  and  add  to 
it  the  slightest  possible  excess  of  nitric  acid. 

4.  Pour  in  a  definite  excess  of  ammonium  hydrate, 
bring  the  beaker  under  the  burette  charged  with  volu- 
metric solution  of  potassium  cyanide,  and  run  in  til] 
decolourised. 

*  TheAnalyst^  1S81,  p.  41. 


APPENDIX. 


263 


The  number  of  c.c.  of  the  cyanide  used,  after  calculating 
to  the  Avhole  bulk  originally  in  the  tube,  represents  1  gram 
of  glycerin.  The  result  has,  however,  to  be  corrected  by 
going  through  a  blank  experiment  with  the  same  amounts 
of  everything,  but  tvithout  the  glycerin,  and  deducting  the 
c.c.  of  cyanide  taken  from  that  previously  formed.  This 
precaution  is  necessary  because  copper  hydrate  is  not  quite 
insoluble  in  the  strong  alkali,  but,  once  made  and  deducted, 
the  difference  gives  the  true  value  in  glycerin  of  the 
cyanide  solution,  and,  when  that  has  been  thus  standard- 
ised, any  number  of  estimations  can  quickly  be  made.  The 
glycerin  to  be  determined  must  first  be  isolated,  as  free 
from  intermixture  as  possible,  as  previously  described. 

Determination  of  Resin  in  Soap. — The  method  proposed 
by  Gladding*  is  as  follows  : — ^About  0*5  gram  of  the  mix- 
ture of  fatty  acids  and  resin  are  dissolved  in  20  c.c.  of 
strong  alcohol,  and,  with  phenol- phthalem  as  an  indicator, 
soda  is  run  in  to  slight  super-saturation.  The  alcoholic 
solution,  after  boiling  for  ten  minutes,  to  ensure  complete 
saponification,  is  mixed  with  ether  in  a  graduated  cylinder 
till  the  volume  is  100  c.c.  To  the  alcoholic  and  ethereal 
solution  1  gram  of  very  finely  powdered  neutral  silver 
nitrate  is  added,  and  the  contents  of  the  cylinder  are 
shaken  thoroughly  for  ten  or  fifteen  minutes.  After  the 
precipitate  has  settled,  50  c.c.  are  measured  off,  and,  if 
necessary,  filtered  into  a  second  graduated  cylinder.  A 
little  more  silver  nitrate  is  added  to  see  if  the  precipitation 
is  complete,  and  then  20  c.c.  of  dilute  hydrochloric  acid 
(1 :  2)  to  decompose  the  silver  resinate.  An  aliquot  part 
of  the  ethereal  solution  is  evaporated  in  a  tared  dish  and 
weighed  as  resin,  deducting  a  small  correction  (0*00235 
gram  for  10  c.c.)  for  oleic  acid.  The  amount  of  resin 
subtracted  from  the  com.bined  weight  of  fatty  acids  and 
resin,  as  found  before,  gives  the  fatty  acids. 

Eichbanm's  Soap — To  make  soap  from  strong- smelling 
fish  fats,  F.  Eichbaum  takes  400  kilos,  of  the  fat,  25  kilos, 
raw  palm  oil,  250  kilos,  of  ley  of  12°  B.,  and  warms  up. 
A  further  similar  amount  of  ley  of  15""  B.  is  added,  and 
*  Chemical  News^  April  14th,  1882. 
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tlie  mass,  after  being  thorouglily  mixed  by  agitation,  ia 
allowed  to  boil  till  clear  and  free  from  scum,  an  addition 
of  ley  being  made  when  necessary.  The  mass  is  tben 
poured  in  a  tbin  stream  tbrougb  20°  ley,  50  kilos,  powdered 
resin  are  added  gradually,  and  tben  40  kilos,  of  ley  of  20°, 
and  the  mass  boiled.  Wben  ready,  tbe  soap  is  salted  in 
the  ordinary  way.  The  addition  of  resin  is  said  to  con- 
siderably lessen  the  fishy  smell. 

Soaps  for  Calico  Printers  and  Dyers. — According  to 
Scheurer  *  a  soap  for  brightening  colours  such  as  alizarin, 
or  garancin,  should  first  of  all  produce  a  perfectly  white 
ground,  upon  which  the  colour  then  appears  much  more 
brilliant,  and  in  the  second  place  it  should  not  attack  the 
colour  itself.  On  comparing  from  this  point  of  view  the 
various  soaps  occurring  in  commerce  the  Marseilles  soap 
was  found  to  be  the  best,  although  the  reason  for  this 
superiority  was  not  at  first  obvious.  A  soap  which  attacked 
the  colours  used  to  be  regarded  as  too  alkaline,  but  on 
analysis  it  was  found  to  contain  no  more  alkali  than  the 
best  soaps.  It  was  especially  the  oleic  acid  soaps  which 
exhibited  this  injurious  alkalinity,  attacking  all  shades  of 
colour.  This  behaviour  is  attributed  by  Scheurer  to  the 
fact  that  many  so-called  alkaline  soaps  made  with  oleic 
acid  simply  contain  both  free  oleic  acid  and  free  alkali, 
because  the  saponification  has  not  been  complete.  Such 
soaps  may  be  perfected  by  continuing  the  boiling.  It 
should  be  remembered  that  the  combination  of  the  acid 
and  soda  requires  a  considerable  time — two  kinds  of  soap, 
an  acid  soap  and  a  hasic  one,  seem  to  be  produced  at  the 
beginning  of  the  process,  and  these  gradually  unite  to 
form  a  neutral  soap.  The  reaction  can  be  hastened  either 
by  increasing  the  temperature  or  pressure,  thus,  at  a  pres- 
sure of  1*5  atmosphere,  Scheurer  found  that  a  better  soap 
was  obtained  in  two  hours  than  in  twelve  hours  under 
ordinary  pressure.  A  soap  manufactured  by  Daumas 
D' AUeon,  of  Marseilles,  is  recommended  as  the  type  of  that 
best  suited  for  dyeing  and  printing  purposes.  It  is  com- 
posed as  follows  : — 

*  J<j'{mal  of  the  Society  of  Chemical  Industry ^  1883,  p.  286. 
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Fatty  acids  55,  caustic  soda  6,  water  39,  total  100  ;  or 
9*106  parts  caustic  soda  to  100  parts  of  fat. 

At  the  Zawierciers  Works  the  following  method  is 
adopted,  it  is  said  with  success,  for  the  manufacture  of 
soap  suitable  for  printing  and  dyeing : — x4.bout  360  litres 
of  water  and  69  kilos  of  ley  at  36^  B.  are  boiled  up  together, 
and  140  kilos  of  oleic  acid  added  with  constant  stirring 
till  a  uniform  mixture  is  obtained,  3,120  litres  of  water 
are  then  added,  and  the  mixture  is  well  stirred  till  a  clear 
soap  solution  results.  When  the  above  proportions  are 
used,  the  oleic  acid  is  sometimes  found  to  be  in  excess,  and 
Bome  more  soda  must  be  added.  To  prevent  this  a  little 
more  soda  should  be  added  at  the  beginning. 

Soap  for  Silk  Dyers. — According  to  Morfit  the  soap 
most  suitable  for  stripping  and  boiling  off  the  gum  from 
silk  is  a  brown- oil  soap,  which  should  cleanse  readily  with- 
out injury  to  the  silk,  and  be  easily  rinsed  out.  Sulphate 
of  soda  is  usually  added  to  this  soap.  In  the  north  of 
Europe  soft  potash  soaps — generally  prepared  from  linseed 
oil — are  used,  and  in  the  south  hard  soda  soaps  made  from 
olive  and  other  oils  are  used  by  preference.  Soaps  made 
from  oleic  acid  have  of  late  years  been  much  used  by  silk 
dyers,  and  it  is  found  that  those  which  are  made  from 
oleic  acid  and  linseed  oil  wash  off  best,  w^hile  those  prepared 
from  olive  oil  and  tallow  come  next  in  this  respect ;  soap 
made  from  palm  oil  does  not  rinse  off  so  well.  Oleic  acid 
soap  is  most  suitable  for  scouring  silk  to  be  dyed,  but  for 
silks  w^hich  are  to  remain  white  a  good  olive  oil  soap  is  to 
be  preferred. 

The  late  Prof.  Crace-Calvert,  who  had  a  very  long  scien- 
tific experience  in  this  industry,  held  that  the  soft  soaps 
usually  made  for  dyers'  use  are  not  indiscriminately  appli- 
cable to  all  colours.  To  produce  the  maximum  effect  in 
brightening  the  shade  the  soap  should  be  composed  of ; — 

Foe  madder  colours, 
purples.  pmks. 
Fatty  acids       •       •       .       •       60-4       .       .  59-23 

Soda  5-6       .       .       6  77 

"VYater      .       •      .      .      .       34  0      .      .  34*00 


100  00 


100-00 
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Soap  laeaves  are  prepared  by  passing  continuous  paper 
sheets  over  rollers  thiough.  a  hot  solution  of  soap,  the 
excess  of  soap  attached  to  the  surface  being  scraped  ofE. 
The  paper  is  then  passed  over  drying  cylinders  and  from 
thence  to  a  cutting  machine. 

Salmon's  Aromatic  lloutli  Soap.^' — 1  lb.  of  neutral 
soap,  prepared  from  fat  of  the  best  quality,  is  dissolved  in 
cold  distilled  water,  about  3 J  ozs.  finely  sifted  cuttle-fish 
bone  are  added  to  the  solution,  and  the  whole  evaporated 
at  a  gentle  heat.  When  the  desired  consistency  is  nearly 
reached  add  three-quarters  of  a  drachm  each  of  oil  of  pep- 
permint, oil  of  sage,  virgin  honey  and  white  vinegar,  or 
oil  of  lemons.  Mix  the  whole  quickly  by  stirring,  and  pour 
into  suitable  moulds  to  cool.  Colouring  matter  may  be 
added  as  desired. 

Aromatic  Antiseptic  Tooth  Soap.— Castile  soap  1  lb.  ; 
finely- powdered  pumice,  1  oz. ;  thymol,  20  grains ;  oil  of 
winter  green,  30  drops.  Shave  the  soap  into  ribbons,  beat 
it  into  a  paste  with  a  little  water,  and  add  first  the  pumice 
and  next  the  thymol  and  wintergreen  dissolved  in  a  small 
quantity  of  alcohol. 

Unna's  Over-fatty  Soaps,  f — These  soaps  are  specially 
designed  for  employment  in  cutaneous  affections.  In 
commencing  his  experiments  Unna  first  prepared  a 
normal  soap  of  fixed  composition,  which  could  be  incor- 
porated with  various  medicinal  substances.  While, 
theoretically,  he  considered  that  beef  fat  was  the  most 
perfect,  he  found,  practically,  that  an  advantage  was 
gained  by  adding  1  part  of  olive  oil  to  8  parts  of  beef  fat. 
The  alkalies  employed  were  soda  2  parts,  and  potash  1 
part,  this  combination  being  less  apt  to  blister  when 
medicinal  substances  were  added  to  the  soap.  Cocoa-nut 
oil,  though  producing  a  soap  which  lathers  well,  was 
found  to  make  the  skin  dry  after  continued  use.  Even  a 
neatral  soap,  when  constantly  used,  tends,  according  to 
Unna,  to  produce  an  unpleasant  roughness,  from  remov- 
ing too  completely  the  natural  oiliness  of  the  skin — a 

*  Chemist  and  Druggist^  1880,  p.  13. 
t  Edinburgh  Medical  Journal^  1885, 
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View,  we  should  think,  that  will  not  be  very  readily 
accepted.  He  therefore  leaves  the  soap  over-fatty,  that  is, 
besides  the  fat  necessary  for  perfect  saponification,  an  ex- 
cess amounting  to  3  or  4  per  cent,  is  added.  Any  secon- 
dary addition  of  glycerin  or  vaseline  he  entirely  rejects. 
This  soap  he  terms  over -fatty  normal  soap  ;  it  may  be  used 
as  an  ordinary  washing  soap  in  all  forms  of  inflammatory 
skin  diseases  where  ordinary  soap  is  forbidden,  as  in 
eczema,  erythema,  and  for  skins  poor  in  fat  with  a 
tendency  to  dryness;  also  as  a  soap  for  healthy  people 
whose  occupation  compels  them  to  wash  frequently  in  the 
course  of  the  day.*  The  composition  of  the  soap  is  as 
follows : — 


1 6  parts  best  ox  fat   59*3 

2  ,,    olive  oil   7*4: 

6         soda  ley  (38°  B.)   22-2 

3  ,,    potash  ley   


27  100-0 


In  this  soap  about  4  per  cent,  of  oil  remains  unsaponi- 
fied.  It  is  of  a  yellowish- white  colour,  of  a  waxy  con- 
sistence, and  quite  permanent.  It  forms  an  exceedingly 
good  soap  for  children,  and  if  rubbed  on  the  hands  and 
wiped  off  again  in  a  few  minutes  with  a  dry  towel,  it  leaves 
the  hands  smooth,  and  little  liable  to  be  injuriously  aflected 
by  damp,  cold,  or  long- continued  contact  with  carbolic 
acid.  It  will  be  readily  seen,  however,  that  the  unsaponi- 
fied  fatty  matter  remaining  on  the  skin  after  the  above 
treatment  will  quickly  be  converted  into  fatty  acids,  emit- 
ting a  disagreeable  odour,  while,  possibly,  they  would 
cause  irritation  to  delicate  skins. 

Over-fatty  Marble  Soajo  is  prepared  from  equal  parts  of 
the  above  soap  and  the  finest  powdered  marble,  and  it  is 
said  that  it  will  be  found  useful  in  thinning  down  the 
horny  layer  of  acne,  thus  replacing  pumice-stone  and 
sand- soap,  and,  while  powdered  marble  rubs  off  the  scales 
or  thickened  epidermis,  the  over-fatty  normal  soap  leaves 
the  polished  surface  smooth  and    normally  unctuous  "  ! 

*  We  should  fancy  that  the  detergent  properties  of  such  a  soap  would 
be  little,  while  its  antiseptic  powers  would  be  nullified  by  the  free  fat. 
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Dimbleby's  Wycli-liazel  Soap. — The  j uice  of  the  plant 
Hamamelis  virginica,  or  common  wych-hazel,  is  mixed 
with,  soap,  and  the  various  compounds  for  toilet  purposes 
which  contain  soap,  and  it  is  said  that  such  compounds 
are  beneficial  in  cases  of  bruises  and  lacerations  of  the 
skin. 

Castor  Oil  Soap. — This  soap,  prepared  as  below,  is  said, 
by  Mr.  Hammer*  to  answer  best  for  preparing  soap  lini- 
ment [Linimentum  Saponis  Co.)  : — 

Saponify  2  pints  of  castor  oil  with  6  ounces  of  caustic 
potash  and  2  pints  of  water,  by  heating  until  a  trans- 
parent mixture  is  obtained ;  then  add  a  saturated  solution 
of  8  ozs.  of  chloride  of  sodium,  stir  until  cool,  allow  to  sub- 
side for  a  day,  decant  the  liquid  portion,  cut  in  pieces,  and 
dry  for  use. 

Weise's  Formula  for  Windsor  Soap. — Tallow  40  lbs. 
and  olive  oil  15  to  20  lbs.,  are  saponified  with  soda  ley  of 
19"'  B.  ;  the  soap  next  treated  with  a  ley  of  IS""  B.,  and 
lastly  with  a  ley  of  20"",  and  the  operation  is  conducted  as 
for  curd  soap,  but  no  excess  of  alkali  must  be  used. 
When  boiled  clear,  the  soap  is  left  in  the  pan  for  six  or 
eight  hours  ;  it  is  next  completely  separated  from  the  ley, 
and  is  then  placed  in  a  flat  mould,  and  pressed  until  it  no 
longer  exhibits  any  flux,  to  prevent  it  from  mottling.  To 
the  above  proportions  the  following  perfumes  are  added  : — 
Oil  of  cumin,  10  oz.  ;  oil  of  bergamot,  6  oz.  ;  oil  of 
lavender,  3  oz.  ;  oil  of  origanum,  1  oz.,  and  oil  of  thyme, 
3  oz. 

Rendering  Tallow. — At  some  soaperies  it  is  the  custom 
to  clarify  or  render  their  own  fats,  whereby  they  obtain 
perfectly  pure  tallows,  while  at  the  same  time  effecting 
some  advantages  in  the  way  of  profit.  This  operation  is 
more  especially  a  necessary  part  of  the  manufacture  in 
districts  where  crude  fats  are  abundant.  The  operations 
of  rendering  tallow  are :  1,  drying  the  fat ;  2,  mincing ; 
3,  boiling  or  melting.  The  rough  fats,  or  suets,  as  they 
come  from  the  slaughter-houses  are  suspended  from  beams 
in  a  well- ventilated  loft  until  sufiiciently  dry,  after  which 
*  Tear  Booh  of  Fharmacy,  1883,  p.  313. 
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tliey  are  minced  eitlicr  by  a  hand  cutting-macliine  or  by  a 
machine  driven  by  steam  power.  The  minced  fat  is  after- 
wards boiled  either  in  an  open  pan  heated  by  fire  from 
below,  or  more  properly,  in  a  jacketed  pan  heated  by 
steam.  When  an  open  copper  is  used  it  is  absolutely 
necessary  that  the  fire  should  only  play  upon  the  bottom 
of  the  vessel,  otherwise  the  fat  will  be  liable  to  become 
charred  and  discoloured.  It  is  usual  to  first  put  into  the  pan 
a  certain  amount  of  water  and  rendered  tallow,  and  when 
this  is  melted  the  minced  fat  is  gradually  introduced  with 
constant  stirring,  and  the  heat  gently  kept  up  until  the 
whole  of  the  fat  is  liquefied :  the  melted  fat  is  then  passed 
through  a  wicker  or  wire  sieve  or  basket,  and  then  allowed 
to  rest  for  some  time  to  allow  fibrous  and  other  impurities 
to  subside.  The  tallow  is  then  transferred  to  casks  or  tubs 
for  future  use.  The  solid  residues  retained  by  the  sieve, 
called  greaves  or  cracklings^  are  afterwards  enclosed  in  can- 
vas bags  and  submitted  to  moderate  heat,  and  gradually 
increasing  pressure,  by  which  a  further  quantity  of  tallow 
is  extracted. 

The  process  of  rendering  tallow  by  boiling  the  fat  in  an 
open  pan  is  open  to  several  objections,  amongst  which  may 
be  mentioned  the  difiiculty  of  keeping  up  a  uniform  heat ; 
again,  the  animal  tissues  which  are  attached  to  the  fat 
do  not  become  thoroughly  broken  up,  but  assume  a  very 
hard  condition,  which  renders  it  impossible  to  press  out 
the  whole  of  the  tallow.  To  overcome  these  difiiculties 
and  objections,  it  is  generally  the  custom  in  large  establish- 
ments to  boil  by  steam,  and  in  order  to  break  up,  and  to 
some  extent  dissolve,  the  membranous  and  other  tissues, 
certain  chemical  substances  are  employed — an  idea  that 
originated  with  the  late  Mr.  Charles  Watt,  who,  as  far 
back  as  the  year  1830,  devoted  his  attention  to  this 
subject,  and  subsequently — namely  in  1836 — obtained  a 
patent  for  refining  tallow,  which  consisted  in  the  employ- 
ment of  dilute  sulphuric  acid,  with  a  little  nitric  acid  and 
bichromate  of  potassa.  This  process,  subjected  to  some 
modifications,  has  been,  and  still  is,  generally  adopted  iu 
the  rendering  of  fats  for  soap  and  candle-making.  * 
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By  D'Arcet's  method,  the  crude  fat  is  boiled  by  steam, 
with  about  one-fourth  its  bulk  of  water,  acidulated  with  2 
to  3  per  cent,  of  sulphuric  acid,  in  an  open  or  loosely- 
covered  lead-lined  vessel.  By  another  method  a  steam- 
tight  cylinder  is  employed,  in  which  the  fat  is  subjected 
to  a  pressure  of  60  to  60  lbs.  per  square  inch,  the  boiling 


Fig.  37. 


being  kept  up  for  about  ten  hours.  It  is  said  that  by  this 
method  12  per  cent,  more  tallow  is  obtained  than  by  any 
other  method  adopted.  Another  process  consists  in  keep- 
ing the  tallow  melted  for  some  time,  about  2  per  cent,  of 
oil  of  vitriol,  largely  diluted  with  water,  being  added, 
and  the  whole  is  kept  constantly  agitated.  The  tallow 
thus  treated  is  allowed  to  cool  slowly,  and  the  resulting 
cake  is  afterwards  remelted  with  a  large  quantity  of 
boiling  water,  to  remove  all  traces  of  the  acid.  A  very 
effectual  way  of  washing  out  the  acid  is  to  blow  steam 
through  the  liquid  fat,  for  half-an-hour  or  so,  and  when 
the  steam  is  shut  off,  to  keep  the  pan  covered  up,  so  as  to 
retain  the  heat  as  long  as  possible,  by  which  means  the 
condensed  steam,  carrying  traces  of  acid  with  it,  gradually 
subsides,  leaving  the  tallow  free. 

A  very  effective  method  of  rendering  tallow  is  obtained 
by  means  of  Messrs.  Merry  weather  &  Sons'  patent  super- 
lieating  apparatus^  ^n  illustratiou  of  which  is  shown  m 
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Fig.  37.  The  apparatus  is  stated  to  present  the  following 
advantages  over  the  method  of  melting  by  fire-heat : — 3 , 
The  copper  is  not  injured  by  local  heat,  and  will  last  for 
many  years  ;  2,  there  is  little  risk  of  burning  the  tallow  or 
fat  during  the  heating ;  3,  the  pan  costs  50  per  cent,  less 
that  those  ordinarily  used  ;  4,  the  pan  can  be  instantly 
checked,  thus  preventing  the  danger  of  boiling  over  ;  5, 
no  risk  of  accidents  from  fire ;  6,  economy  of  fuel.  The 
following  are  the  details  of  the  apparatus  : 

a  is  the  superheater,  formed  of  wrought-iron  lap- 
welded  tubes,  set  in  a  brick  oven  with  ordinary  furnace 
bars,  as  shown. 

h  is  the  steam  boiler,  the  water  in  which  is  kept  to  its 
proper  level  by  means  of  a  self -regulating  feed. 

c  is  the  chimney. 

ddeive  the  pipes  and  cocks  connecting  the  boiler  with  the 
superheater. 

g  is  the  pipe  which  connects  the  superheater  with 
h,  the  fat-pan,  which  is  set  in  brickwork,  to  prevent  loss 
of  heat. 

In  cases  where  it  is  essential  to  destroy  obnoxious  fumes 
arising  from  the  melting  process,  a  patent  cover  is  provided 
for  the  fat  pan,  /^. 

Silicates  of  Soda  and  Potash. —  Wa7/^s  Process,  This 
process  is  described  in  the  specification  of  the  patent  as 
follows : — 

I  put  into  a  suitable  pan,  heated  by  steam  or  in  any 
convenient  manner,  a  quantity  of  caustic  alkaline  ley 
(potash  or  soda,  or  both,  as  the  case  may  be)  of  about  18"^ 
Tw.,  so  that  the  silica  solution  when  made  shall  have  a 
gravity  as  nearly  36°  as  possible,  and  after  having  raised 
this  ley  to  the  boiling-point  I  add  by  degrees  the  rock  or 
clay,*  either  in  small  pieces  or  ground  to  powder,  until 
the  alkali  has  taken  up  as  much  silica  as  it  will  dissolve. 
The  heat  is  now  withdrawn  and  the  undissolved  earthy 
matter  is  allowed  to  settle.  The  clear  liquor  is  run  off, 
and  a  fresh  quantity  of  water  is  added  to  the  sediment 

*  A  product  found  in  Surrey  and  contamiTig'  sometimes  as  much  as  70 
per  cent,  of  silic^.  ' 
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to  wasii  out  further  portions  of  soluble  matter.  Tlio 
liquors  so  obtained  are  solutions  of  alkaline  silicates.  The 
quantity  of  rock  or  clay  required  will  vary  with  the  per- 
centage of  soluble  silica  which  it  contains.  I  find  it 
necessary  for  every  31  parts  of  actual  soda,  or  53  parts 
of  carbonate  of  soda  rendered  caustic,  to  employ  as 
much  of  the  rock  or  clay  as  contains  78  parts  of  soluble 
silica. 

I  produce  similar  alkaline  silicates  from  the  rock  or 
clay  by  gently  heating  it  in  a  furnace  with  alkalies  or 
alkaline  carbonates.  In  this  case,  combination  of  the 
materials  and  production  of  the  alkaline  silicates  takes 
place  at  a  temperature  much  below  that  which  is  necessary 
when  other  forms  of  silicious  matter  are  used,  and  though 
preferring  the  method  formerly  mentioned  for  the  treat- 
ment of  the  rock  or  clay  the  one  last  described  may  be 
employed.  The  alkaline  silicate  is  dissolved  out  from  the 
furnaced  materials  by  water  or  alkaline  ley.  I  j)i*efer,  in 
either  case^  to  saturate  the  alkali  as  fully  as  possible  with 
silica,  but  this  is  not  absolutely  necessary.  The  silicates 
so  produced  are  more  suitable  for  the  soap-maker,  for  the 
following  amongst  other  reasons : — 1.  They  are  more 
economically  produced.  2.  The  caustic  property  of  the 
alkali  contained  in  them  is  more  perfectly  neutralised. 
3.  They  contain  no  iron,  alumina,  or  other  matter  injur- 
ious to  soap.  4.  The  soap  produced  by  them  is  therefore 
of  superior  quality,  as  well  as  cheaper.  The  alkaline 
silicates  produced  by  either  of  these  processes  may  be 
employed  in  any  of  the  modes  now  used  by  soap-makers 
in  incorporating  the  silicates  of  the  alkalies  with  soap. 

Barring  Soap  by  Machinery. — A  very  useful  machine  * 
for  cutting  soap  into  bars  is  shown  in  Fig.  38,  and  con- 
sists of  a  fixed  frame  of  wood-work,  a  a,  and  a  movable 
lever-frame,  b  b,  attached  to  A  a  by  the  centre  pin  c.  The 
frames  are  wide  enough  to  receive  a  slab  of  soap  45  ins. 
long  by  15  ins.  wide.  This  is  placed  in  an  inclined  position, 
as  shown  by  the  dotted  lines  resting  on  the  bar  d  of  the 
fixed  frame,  and  against  a  series  of  wires  stretched  upon 
*  liicli^rclsoii  and  Watts'  TeQhnoJo^y^  vol.  i.,  part  iii.^  p.  6G4. 
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the  movable  frame.  When  the  lever  g  is  pressed  down 
the  wires  pass  through  the  slab  of  soap,  dividing  it  into 
regular  bars,  and  when  the  handle  is  again  raised  up  to 
the  position  shown  in  the  cut  the  bars  are  found  on  the 
table  F  ready  to  be  removed. 

Ammoniated  Soap. — The  subjoined  formula  is  given 
in  the  Journal  of  the  Society  of  Chemical  Industry  :^ — A 
soap  is  first  formed  in  the  usual  way  from  the  following 
ingredients  : — Stearic  acid,  8  parts  ;  cocoa-nut  oil,  4  parts ; 
potash  and  soda,  of  each  1  part;  water,  6  parts.  The 


Fig.  38. 


soap,  when  cold,  is  cut  into  shavings,  which  are  then 
placed  in  a  retort,  in  which  they  are  subjected  to  the 
action  of  gaseous  ammonia  at  a  pressure  of  15  lbs.  per 
square  inch,  until  the  soap  has  become  thoroughly  im- 
pregnated   ith  it. 

"Way's  Silicated  Soap. — To  produce  100  lbs.  of  soap, 
the  operator  puts  into  the  soap-pan  11*5  per  cent,  of  each, 
bleached  palm  oil  and  cocoa-nut  oil,  and  36*6  per  cent,  of 
soda  ley  of  36°  Tw.    These  ingredients  are  boiled  till  the 

*  Journ.  Soc.  Chem.  Indus.,  1883,  p.  181. 
T 
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soap  becomes  stiff,  and  there  is  then  added  41  per  cent,  of 
solution  of  silicate  of  soda  of  36°  Tw.  The  boiling  is  now 
continued  till  the  soap  becomes  thin  and  limpid,  when  2*4 
per  cent,  of  common  salt  is  thrown  in,  and  the  boiling 
continued  for  three  or  four  hours,  when  the  soap  may  be 
cleansed  either  at  once  or  after  it  has  been  allowed  to 
stand  for  a  few  hours.  If  open  steam  be  used  it  is  best  to 
have  the  silicate  solution  and  the  ley  of  greater  strength 
than  that  mentioned,  in  proportion  to  the  quantity  of 
water  which  is  condensed  from  such  steam  into  the 
soap-pan. 

Blue  and  Grey  Mottled  Soaps. — For  preparing  these 
soaps,  which  are  much  patronised  in  the  north  of  England, 
two  soap-pans  are  required.  In  one  pan  a  fitted  soap  is 
prepared  from  tallow  and  palm-kernel  oil  or  cocoa-nut  oil, 
which  is  afterwards  removed  to  the  second  pan,  and  for 
every  1,000  lbs.  of  soap  are  added  250  lbs.  of  silicate  of  soda 
solution,  the  whole  being  thoroughly  incorporated  by 
boiling,  until  the  soap-boiler  judges  that  the  proper  con- 
dition for  mottling  has  been  reached.  The  colouring 
matter — ultramarine  for  blue  mottle — worked  up  into  a 
thinnish  paste  with  water,  is  then  sprinkled  over  the  sur- 
face of  the  boiling  soap  a  little  at  a  time  until  the  full 
quantity  has  been  introduced ;  the  proportion  of  ultra- 
marine per  ton  of  soap  is  from  6  to  10  lbs.  If  the  soap 
be  in  too  liquid  a  state  the  colouring  matter  is  apt  to  per- 
meate the  entire  mass,  giving  it  a  blue  tint  throughout, 
and  the  desired  mottled  apjDcarance  will  not  be  attained. 
When  properly  conducted  the  blue  pigment  shows  in  the 
soap  in  blue  patches,  which  appear  in  strong  contrast  to 
the  white  ground  of  the  soap,  giving  it  a  pleasing  appear- 
ance to  the  eye.  The  grey  mottled  soap  of  the  same  class 
is  coloured  with  finely  powdered  oxide  of  manganese,  from 
1  to  3  lbs.  to  the  ton,  introduced  in  the  same  way  as  above. 

A  red  mottled  soap  is  also  produced  with  vermilion. 

Fulling  Soap. — The  following  formulae  are  given  by 
Mr.  Kingzett*for  a  soft  soap  to  be  used  for  cleansing  and 
scouring  woollen  fabrics  : — 

*  Alkali  Trade,  p.  175. 
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I.  II. 

Patty  Acids    50.0  ....  40.0 

Potash   11.5    9.5 

Water   38.5  ....  50.5 

The  soap  should  contain  a  slight  excess  of  alkali,  but 
no  resin  (which  hardens  the  fabrics),  starch  or  silicate 
should  be  present. 

Soap  to  Remove  Stains. — This  is  prepared  from  a 
good  white  soap,  cut  into  thin  shavings.  For  6  lbs.  of  the 
soap  take  one  ox-gall,  and  the  whites  of  four  eggs,  and 
mix  all  the  ingredients  in  a  mortar,  adding  2  lbs.  of 
powdered  alum.  When  the  whole  has  been  well  incor- 
porated, the  mass  is  to  be  kept  in  a  damp  place  for 
twenty-four  hours.  It  is  said  that  this  soap  finds  much 
favour  with  scourers  for  removing  grease,  &c. 

Cotton-seed  Oil. — This  oil,  which  is  largely  manufac- 
tured in  the  Southern  States  of  America,  is  a  good  deal 
used  as  a  soap  material,  especially  in  the  north  of  England. 
In  its  crude  state  it  is  of  a  darkish  colour,  and  somewhat 
viscid,  but  when  purified  it  is  clear  and  almost  colourless. 
The  crude  oil,  being  much  cheaper  than  the  refined  article, 
is  preferred  by  soapmakers.  The  oil  does  not  of  itself 
make  a  good  hard  soap,  but  when  mixed  with  other  ma- 
terials, in  the  proportion  of  about  one- third,  it  forms  a 
useful  soap  material,  and  a  good  soap  may  thus  be  ob- 
tained. There  are  some  peculiar  difficulties  in  the 
employment  of  cotton- seed  oil  for  soapmaking,  however, 
if  it  be  used  in  considerable  proportions  ;  for  example  the 
cutting  of  the  pan,  or  separation  of  the  soap  by  common 
salt,  does  not  take  place  so  readily  as  usual,  but  this  is 
overcome  by  adding  water  to  the  pan.  The  colour  of  the 
soap  may  be  improved  by"  boiling  the  soap  over  spent  leys 
containing  carbonated  alkali. 

Chlorinated  Soap. — Powdered  Castile  soap  11  oz. 
and  dry  Chloride  of  Lime  1  oz.  are  beaten  into  a  mass 
with  sufficient  Rectified  Spirit,  holding  in  solution  Oil 
of  Verbena,  or  of  Ginger-Grass,  \  oz.  The  mass  is  then 
formed  into  flat  tablets,  and  wrapped  in  thin  sheet  gutta- 
percha. 

Commercial  Value  of  Soaps. — Dr.  Buchner  gives  a 


APPENDIX. 


metliod  by  wliicli  tlie  amount  of  liard  soap  in  a  sample 
may  be  calculated  from  the  amount  of  fatty  acids  obtained 
when  a  given  quantity  of  tbe  samj)le  is  decomposed  by 
strong  acid.  He  uses  a  flask,  the  neck  of  which  is  gradu- 
ated into  cubic  centimetres ;  into  this  flask,  half  filled 
with  water,  he  puts  half  an  ounce  of  the  soap  and  dissolves 
it.  He  then  adds  the  acid,  either  commercial  hydrochloric 
acid  or  dilute  sulphuric  acid,  and  warms  the  mixture, 
when  the  fatty  acids  are  set  free.  He  next  adds  sufiicient 
water  to  allow  the  reading  of  the  cubic  centimetres  the 
acids  measure  in  the  neck  of  the  flask.  The  fatty  acids 
from  different  sources  difier  slightly  in  specific  gravi  y, 
but  Dr.  Buchner  found  that  the  average  weight  of  a  cubic 
centimetre  is  0*93  gramme,  which  is  practically  near 
enough.  As  the  acids  are  combined  with  tV  of  glycerin, 
it  is  easy,  knowing  the  weight  of  the  acids,  to  calculate 
the  weight  of  the  fat  used  ;  and  as  on  the  average  100  lbs. 
of  fat  give  155  lbs.  of  good  hard  soap,  the  weight  of  the 
real  soap  can  be  calculated  when  the  weight  of  the  fat  is 
known.  These  calculations  may  be  made  by  using  the 
table  given  below.  The  results,  however,  are  not  to  be 
considered  scientifically  accurate,  but  near  enough  for 
ordinary  business  purposes.  The  method  only  requires 
one  weighing,  is  executed  in  a  few  minutes,  and  is  so 
simple  that  it  can  be  performed  by  an  ordinary  Avorkman. 

I.  Cubic  centimetres  of  fat  acids  separated  from  half- 
an- ounce  of  soap. 

II. .  Percentage  of  water,  ley,  glycerin,  &c.,  in  the  sample. 

III.  Percentage  of  good  hard  soap. 

I.                            II.  III. 
\    97    3 

5    69    31 

6    63   37 

7    57    43 

8    51    49 

9    44    53 

10    38    G2 
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MODERN  CANDLE-MAKING. 

FonMEHLY,  and  indeed  well  within  the  memory  of  the 
writer,  candle-making  was  a  rude  and  exceedingly  offen- 
sive trade,  and  the  efHuvia  from  a  fat-loft  — especially 
during  the  summer  months — rendered  the  precincts  of  a 
tallow-chandler's  establishment  not  only  offensive  to  the 
nose,  but  highly  prejudicial  to  the  general  health  of  the 
community.  In  the  fat-loft  of  bygone  days  many  tons  of 
animal  fat,  as  it  came  from  the  shambles  of  the  butcher, 
were  suspended  from  wooden  beams  for  days,  or  even 
weeks,  in  order  that  the  membranous  and  interstitial 
matters  might  become  partially  destroyed,  or  broken 
up,'*  by  the  kindly  exertions  of  the  domestic  blow-fly  and 
slow  putrefaction. 

Since  that  period,  however,  scientific  men  have  intro- 
duced many  important  improvements  into  the  art  of 
candle-making,  and  it  has  gradually  become  a  chemical 
manufacture  of  first-rate  importance,  conducted  upon 
scientific  principles.  As  far  back  as  the  year  1830  the 
late  Mr.  Charles  Watt,  the  inventor  of  the  well-known 
process  for  bleaching  palm-oil  with  chromic  acid,  devoted 
much  attention  to  the  refining  of  tallow,  with  the  view  to 
dissolve  the  cellular  tissues  attached  to  animal  fats,  by 
chemical  means,  and  so  successfully  was  this  accomplished 
by  a  process  which  he  subsequently  patented  that  the 
system  of  storing ''  candles  for  many  months,  then  in 
vogue,  was  abandoned  wherever  the  new  process  was 
adopted.  The  process  referred  to  was  the  precursor  of 
many  subsequent  modifications,  which  will  be  considered 
hereafter. 
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There  are  three  methods  of  making  candles,  namely,  by 
"dipping/'  "moulding/'  and  "rolling/'  The  cheaper 
kinds  of  tallow  candles  are  produced  by  dipping  ;  stearine, 

composite/'  and  paraffin  candles  are  moulded,  and  those 
prepared  from  wax  are  haded  and  rolled. 

Before  describing  the  various  details  of  the  manufacture, 
it  will  be  necessary  to  direct  attention  to  the  materials 
employed,  and  the  methods  adopted  to  render  them  suit- 
able for  candle-making.  The  principal  materials  used  in 
candle-making  are  tallow,  that  is  refined  animal  fats, 
stearin,  palm-oil,  paraffin,  ozokerite,  wax,  and  fatty  acids. 
Chevreul  and  Braconnot,  whose  investigations  concerning 
the  composition  of  fatty  bodies  have  been  of  the  greatest 
service,  both  to  the  soap-maker  and  candle  manufacturer, 
proved  that  fats,  as  they  occur  in  nature,  are  a  combina- 
tion of  the  simple  fluid  and  solid  fats,  olein,  stearine,  and 
margarine  in  variable  proportions,  the  fusibility  of  the 
compound  fat  varying  as  the  liquid  or  solid  constituents 
preponderate.  Fats  are  thus  classified  : — 1.  Unsaponi- 
fiable  fats — as  paraflSn,  for  example — which  are  unchanged 
when  boiled  with  a  solution  of  caustic  potash.  2.  Saponi- 
fiable  fats  (also  called  glycericles)^  which,  when  boiled,  or 
left  long  in  contact  with  alkaline  solutions,  are  gradually 
resolved  into  {a)  fatty  acids,  which  combine  with  the 
alkali,  forming  soap,  water,  and  {h)  the  tri- atomic  alcohol 
glycerine.  3.  Fatty  acids  combine  with  most  bases, 
forming  salts,  and  can  be  displaced  by  stronger  acids, 
floating  upon  warm  aqueous  solutions  as  an  oily  fluid. 

Fatty  acids,  according  to  their  respective  boiling  points, 
are  designated  volatile  fatty  acids  and  fixed  fatty  acids. 
Ileintz,  whose  researches  corroborate  those  of  Chevreul, 
found  that  the  fats  of  tallow  and  palm-oil  essentially  con- 
sist of  stearic,  palmitic,  and  oleic  acids,  in  combination 
with  glycerine,  stearin,  palmitin,  and  olein,  and  are  con- 
sequently glycerides.  In  one  respect,  however,  he  difiers 
from  Chevreul,  inasmuch  as  he  considers  the  margaric 
acid  obtained  by  saponification  to  be  a  combination  of 
palmitic  and  stearic  acids,  a  view  which  is  now  generally 
accepted. 
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Tallow. — The  animal  fats  chiefly  used  in  candle-making 
are  mutton  and  beef  suets,  and  consist  of  stearin,  palmitin, 
and  olein,  the  stearin^  however,  preponderating",  but  vary- 
ing in  percentage  in  different  species  of  animal,  the  nature 
of  its  food,  and  its  age.  Mutton  fat  contains  more  stearin 
than  beef.  The  melting  point  of  beef  fat  is  100°  F.,  while 
that  of  mutton  fat  is  from  100°  to  106°  F.  Melted  mutton 
fat  becomes  solid  at  100°  F.,  but  in  solidifying  its  tem- 
perature rises  to  111°  F. 

Hendering  Tallow. — The  rough  fats,  as  they  come  from 
the  butchers,  require  to  be  clarified,  or  rendered,  as  it  is 


Fig.  39. 


technically  termed,  by  which  process  the  pure  fatty 
matters,  or  tallow,  are  separated  from  the  membranous 
and  cellular  tissues  which  are  attached  to  them.  The  fats 
are  usually  suspended  from  wooden  beams  in  a  well- 
ventilated  loft  to  dry,  after  which  they  are  subjected  to  a 
process  of  mincing,  either  by  means  of  a  series  of  revolving 
knives  fixed  to  a  table,  and  worked  by  hand  (Fig.  39),  or 
in  larger  establishments  by  machinery  driven  by  steam 
power.  The  minced  fat  is  next  boiled,  which  in  small 
works  is  conducted  in  an  open  pan  or  copper,  care  being 
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taken  that  tlie  fire  plays  only  upon  the  bottom  of  the  pan, 
to  prevent  the  fat  from  being  burned  or  discoloured. 

It  is  usual  to  first  put  a  quantity  of  rendered  tallow  or 
water  into  the  pan,  and  when  this  is  melted  the  minced  fat 
is  introduced,  the  whole  being  kept  stirred  until  the  fat  is 
completely  liquefied.  The  melted  fat  is  next  removed  by 
means  of  a  ladle  or  swimmer,  and  passed  through  a  brass 

sieve,  or  wicker  basket.  The 
melted  and  strained  tallow  is 
now  allowed  to  repose  for  "a 
time,  to  allow  further  impuri- 
ties to  subside,  and  is  after- 
wards conveyed  to  store  casks 
until  required  for  use.  The 
solid  residuum,  called  "crack- 
lings,'^ retained  by  the  sieve, 
is  next  subjected  to  moderate 
beat,  and  gradual  but  increas- 
ing pressure  (Fig.  40),  which 
squeezes  out  a  greater  portion 
of  the  remaining  fat,  leaving 
a  hard  cake,  to  which  the 
name  "greaves''  is  applied. 
By  the  above  method  of  ren- 
dering tallow  beef  fat  is  said 
to  yield — as  a  maximum  pro- 
duct seldom  attained — 95  per 
cent,  of  tallow  from  ordinary 
rough  fat,  and  2  per  cent,  of 
refuse;  and  mutton  fat  91  per 
Fig.  40.  cent,  of  tallow,  and  4*5  per 

cent,  refuse. 

This  crude  method  of  rendering  tallow  is  open  to  several 
objections,  amongst  which  may  be  mentioned  the  follow- 
ing : — In  an  open  copper  it  is  difiicult  to  keep  the  heat 
uniform ;  again  the  cellular  tissues  do  not  become  com- 
pletely broken  up,  while  they  acquire  such  extreme  hard- 
ness that  the  press  is  unable  to  squeeze  out  the  whole  of 
the  fat.     In  large  establishments  the  open  copper  is 
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dispensed  with,  and  steam-tight  cylindrical  boilers  substi- 
tuted, besides  which,  chemical  substances  are  introduced 
(as  first  suggested  by  Mr.  Charles  Watt*)  which  facilitate 
the  breaking  up  of  the  cellular  and  membranous  matters, 
thus  affording  a  higher  yield  of  tallow.  For  this  purpose 
Mr.  C.  Watt  employed  dilute  sulphuric  acid,  to  which  a 
little  nitric  acid  was  added,  as  also  a  small  quantity  of 


iMg.  41. 


bichromate  of  potash,  these  ingredients  being  added  to  the 
fat  when  in  a  melted  state.  The  tallow  thus  treated  was 
afterwards  well  washed.  By  D'Arat's  method  the  crude 
fat  is  boiled  by  steam,  with  about  one-fourth  its  bulk  of 
w^ater,  acidulated  with  from  2  to  3  per  cent,  of  sulphuric 
acid,  in  an  open  or  loosely  covered  lead-lined  vessel. 
When  a  steam-tight  boiler  is  used,  with  a  pressure  of  50 
to  GOlbs.  per  square  inch,  it  is  said  that  the  yield  of 

*  Patent,  March,  1836. 
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tallow  is  about  12  per  cent,  more  than  is  obtained  by  any 
other  method. 

An  apparatus  for  rendering  fat  by  steam  has  been  intro- 
duced by  Messrs.  Merry  weather  and  Sons,  of  Long  Acre, 
London,  an  illustration  of  which  is  given  in  Fig.  41,  to 
which  the  reader  is  referred. 

The  tallows  of  commerce,  before  being  used  for  making 
candles,  generally  require  to  be  subjected  to  a  further 
refining  process,  which  may  be  effected  by  either  of  the 
following  methods  : — 1.  The  tallow  being  melted,  3  per 
cent,  of  sulphuric  acid,  largely  diluted  with  water,  is  intro- 
duced, and  the  whole  kept  briskly  agitated  for  some  time, 
after  which  the  tallow  is  allowed  to  cool  slowly.  The 
resulting  cake  is  next  re-melted  with  a  large  quantity  of 
boiling  water  to  thoroughly  wash  it.  2.  Steam  is  blown 
through  the  melted  fat  for  half  an  hour  or  so  ;  it  is  then 
allowed  to  cool  and  settle.  3.  A  little  nitre  in  solution  is 
added  to  the  melted  fat,  with  constant  agitation,  and  soon 
after  a  little  dilute  sulphuric  acid  added,  or  a  solution  of 
bisulphate  of  potash.  4.  A  small  quantity  of  dilute  nitric 
acid  is  added  to  the  melted  fat.  5.  Chromic  acid,  or  a 
mixture  of  bi-chromate  of  potash  solution  and  dilute 
sulphuric  acid  is  used. 

In  each  of  the  foregoing  methods  the  tallow  requires  to 
be  well  washed  with  hot  water  or  steam,  and  should  be 
allowed  to  cool  slowly,  so  that  the  chemicals  may  effectually 
deposit. 

Lard. — The  fat  of  the  hog,  or  lard,  is  much  used  in 
America  in  the  manufacture  of  candles,  after  the  olein  has 
been  expressed  from  it.  The  quality  of  the  lard,  however, 
varies  according  to  the  nature  of  the  animal's  food  ;  thus 
the  fat  of  hogs  fed  upon  grain  or  potatoes  is  hard,  and 
possesses  great  body,  as  is  also  the  case  when  the  animals 
have  been  fed  upon  malt ;  but  the  fat  of  hogs  which  have 
been  fed  upon  brewers'  or  distillers'  waste  possesses  but 
little  body,  is  soft  and  oily,  and  of  a  yellowish  colour, 
having  a  melting  point  of  only  81°  F. 

Stearin  is  the  solid  portion  of  fats,  and  is  insoluble  in 
alcohol.    The  commercial  article,  however,  is  in  reality 
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stearic  acid,  and  is  produced  by  several  different  chemical 
processes,  which  will  be  presently  described.  Tallow 
stearin,  or,  as  it  may  be  termed,  real  stearin,  was  formerly 
much  used  in  candle-making,  and  is  obtained  as  follows  : — 
Refined  tallow  is  first  melted,  and  then  allowed  to  cool 
very  gradually,  being  kept  constantly  stirred  until  it  has 
become  solid,  a  process  which  used  to  be  termed  packing 
the  talloiv.  The  material  thus  treated  is  next  put  into 
bags,  and  submitted  to  gradual  but  increasing  pressure, 
when  a  large  proportion  of  the  olein  becomes  squeezed 
out,  leaving  the  stearine  in  hard  cakes,  which  after  being 
melted  will  form  mould  candles  of  excellent  quality. 
Stearic  acid  (commonly  called  stearine)  is  prepared  on  the 
commercial  scale  by  either  of  the  following  methods  : 

I.  Lime  Saponification  Process. — Ordinary  tallow,  or 
a  mixture  of  tallow  and  bleached  palm-oil,  boiled  in  a 
large  wooden  vessel,  fitted  with  a  perforated  coil  of  steam 
pipes,  by  means  of  steam  at  a  high  pressure,  with  about 
15  or  16  per  cent,  of  hydrate  of  lime — that  is,  recently 
slaked  lime — for  three  or  four  hours,  or  until  perfect 
saponification  takes  place,  by  which  a  lime  soap  is  formed ; 
the  whole  is  then  allowed  to  cool,  and  the  product,  which 
is  a  compound  of  stearate  and  palmitate  of  lime,  is  after- 
wards removed  to  another  wooden  vessel,  and  treated  with 
about  four  parts  of  sulphuric  acid — previously  diluted 
with  water — to  every  three  parts  of  slaked  lime  origin- 
ally used  in  the  saponification,  and  the  action  is  promoted 
by  the  aid  of  steam,  heat,  and  constant  agitation.  The 
material  is  then  allowed  to  rest,  when  the  liberated 
fatty  acids  rise  to  the  surface,  and  the  sediment — sulphate 
of  lime  and  water — collects  at  the  bottom  of  the  vessel. 
The  fatty  material  is  next  ladled  into  another  vessel,  in 
which  it  is  well  washed  with  water,  steam  being  blown 
into  it  to  assist  the  process.  It  is  then  allowed  to  cool, 
and  is  afterwards  reduced  to  shavings  by  means  of  a  series 
of  knives  worked  by  machinery,  and  the  shavings  are 
then  placed  in  canvas  bags,  which  are  submitted  to  the 
action  of  a  powerful  hydraulic  press,  by  which  a  con- 
siderable portion  of  the  oleic  acid  is  squeezed  out.  The 
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resulting  cakes  of  stearine  (stearic  acid)  are  again  submitted 
to  the  action  of  steam  and  water,  and  once  more  cooled, 
and  then  reduced  to  a  coarse  powder,  which  is  again  sub- 
mitted to  the  joint  action  of  steam  and  pressure,  the  cakes 
being  placed  in  bags  made  from  goats'  hair.  The  heat 
and  pressure  are  kept  up  for  about  two  hours,  by  which 
time  the  remainder  of  the  oleic  acid  is  removed.  The 
refined  cakes  are  next  re-melted  by  steam,  and  sometimes 
a  little  wax  is  added  to  destroy  the  crystalline  structure 
of  the  stearic  acid.  The  material  is  finally  cast  into 
blocks  for  the  market.  The  melting  point  of  the  resulting 
product  is  from  132°  to  135°  F. 

II.  Acidification  Process. — It  had  long  been  known 
that  fats  are  decomposed  by  concentrated  sulphuric  acid, 
in  a  like  manner  to  that  which  is  efiected  by  caustic 
alkalies,  but  while  the  acids  enter  into  combination  with 
the  fatty  acids,  setting  free  glycerine,  it  was  held  by 
Freny  that  sulphuric  acid  combined  with  both,  producing 
from  the  acids  of  the  fat  sulpho- stearic,  sulpho-palmitic 
and  sulpho'oleic  acids,  and,  from  the  glycerine,  sulpho- 
glyceric  acid.  Dr.  Bock,  however,  entertains  a  difierent 
view  of  the  reaction,  which  he  explains  as  follows :  By 
the  lime  saponification  method,  lime  soap  is  formed,  and 
extraction  of  the  glycerine  is  rendered  possible.  By 
acidification,  the  whole  process  is  efiected  at  once.  When 
properly  conducted,  the  fat,  washed  out  with  water,  always 
remains  as  a  neutral  fat,  whereas,  when  concentrated 
sulphuric  acid  is  used,  not  a  trace  of  glycerine  is  left. 
Acidification,  when  properly  conducted,  is  only  a  pre- 
liminary operation,  intended  to  break  up,  or  carbonize, 
albuminiferous  matters.  With  due  care,  only  the  en- 
velopes of  the  cells  are  blackened,  and  these  are  soluble 
neither  in  fat  nor  in  fatty  acids.  The  production  of  a  really 
black  solution  is  only  an  evidence  that  a  certain  part  of 
the  fat  has  been  charred,  which  should  be  avoided  under 
all  circumstances.  .  .  .  By  proper  acidification,  the  neu- 
tral fat  is  only  uncoated,  as  it  were,  and  freed  from  the 
cells,  or  at  least  the  latter  are  so  ruptured  as  to  allow  of 
the  easy  exit  of  the  fat.   This  latter  is  then  in  a  condition 
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to  be  decomposed,  an  operation  accomplished  in  a  much 
shorter  time  by  the  chemical  equivalent  of  acid—  from 
4  to  4 '5  per  cent. — and  the  necessary  water.  After  allow- 
ing the  glycerine  water  to  escape,  the  fatty  acids  appear 
more  or  less  black  ;  they  may  now  be  distilled.  Their 
melting-point  varies  from  120"  to  130°  F.'^  The  real 
value  of  the  new  method  consists  in  dispensing  with  dis- 
tillation. The  object  of  this  operation  is  the  removal  of 
the  black  colour,  or  rather  of  the  black- coloured  matters, 
by  super-heated  steam.  These  black  matters  are  the 
partially  carbonized  albumen  cells,  which  swim  about  in 
the  fatty  acids,  because  the  specific  gravity  of  the  two 
bodies  is  about  the  same.  The  difiiculty  is  overcome  by 
oxidising  the  mass,  by  which  the  specific  gravity  of  the 
cells  is  raised  from  '9  to  1*3.  They  are  thus  precipitated, 
and  the  fatty  matters  can  be  washed  ofi*.  The  subsequent 
cold  and  hot  pressing  are  the  same  as  with  ordinary 
methods. — Carpenter.  The  acidification  method,  combined 
with  distillation,  is  the  process  laigely  used  at  Price's 
Candle  Works,  Battersea,  London. 

Palm  Oil,  or  Palm  Butter,  is  obtained  from  the  fruit 
of  several  species  of  palm,  but  chiefly  from  Elau  Guineensis 
and  E.  rnelanceocea,  or  Guinea  oil  palms.  The  oil,  which 
has  the  consistence  of  butter,  is  of  an  orange-red  colour, 
and  has  the  odour  of  violets.  It  may  be  bleached  by 
exposure  to  the  sun,  by  chlorine,  chloride  of  lime,  and  by 
strong  sulphuric  or  nitric  acids,  but  when  bleached  by 
the  substances  named,  the  colour  becomes  restored  to  a 
great  extent  when  the  bleached  oil  is  subjected  to  the 
action  of  an  alkali,  as  in  the  process  of  soap-making. 
The  only  successful  method  of  bleaching  palm-oil,  by 
which  the  colour  is  not  only  destroyed,  but  removed,  is  by 
the  well-known  chromo  process ''  of  the  late  Mr.  C. 
Watt. 

Cocoa-nut  Oil,  or  Cocoa  Butter. — This  oil  is  chiefly 
used  in  the  manufacture  of  night  lights,  its  melting  point 
being  too  low  for  ordinary  candles. 

Pirey  Oil,  or  Tallow,  obtained  from  the  seeds  of 
Vaferia  indica,  is  a  solid  fat  which  melts  at  from  95°  to  97"^ 
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F.  It  can  scarcely  be  deemed  a  useful  material  for 
candle-making. 

Waxes. — Under  this  head  is  classed  : — 1.  Auiraal 
waxes  ;  2.  Vegetable  waxes  ;  3.  Mineral  waxes.  Animal 
waxes  include  bees'  wax  and  spermaceti.  After  the  honey- 
has  been  removed  from  the  cells  of  the  honeycomb,  the 
latter  is  melted  in  water,  at  a  moderate  heat,  and  the 
liquid  mass  is  then  strained,  and  the  clear  wax  afterwards 
melted  and  cast  into  cakes  or  round  tablets.  Bees'  wax 
is  brittle  at  32°  F.,  becomes  soft  and  plastic  at  88°  to 
85°  F.,  and  its  melting-point  is  from  145°  to  155°  F.  The 
commercial  article  is  frequently  adulterated  with  farina, 
resin,  and  mutton  suet,  or  stearine.  Crude  wax,  especially 
that  which  is  imported,  is  generally  loaded  with  dirt 
and  other  foreign  matters,  to  free  it  from  which  it 
requires  to  undergo  a  process  of  refining,  which  is  con- 
ducted as  follows  : — The  crude  wax,  with  about  5  per  cent, 
of  water,  is  placed  in  a  clean  bright  copper  or  stoneware 
boiler,  which  should  be  fitted  with  a  steam  jacket.  When 
the  wax  has  become  perfectly  liquid,  and  after  boiling  for 
a  few  minutes,  a  little  oil  of  vitriol  is  sprinkled  over  the 
surface,  in  proportion  of  5  or  6  fluid  ounces  to  each  cwt. 
of  wax.  Great  care  is  necessary,  however,  otherwise  the 
wax  will  froth  up  and  boil  over.  The  acid  should  be  well 
spread  over  the  whole  surface  of  the  liquid,  in  moderate 
quantities  at  a  time.  When  the  whole  of  the  acid  has 
been  introduced,  the  steam  must  be  turned  off,  and  the 
pan  covered  up  and  left  for  a  few  hours  to  settle  and  cool. 

When  sufficiently  cool  for  moulding^  the  wax  must  be 
gently  skimmed  with  a  hot  ladle,  and  then  ladled  or 
otherwise  drawn  off  into  hot  tin  jacks,"  from  which  it 
is  poured  into  basins,  where  it  is  left  until  cold.  When 
the  refined  wax  has  been  withdrawn  from  the  sediment, 
the  remainder  in  the  melting-pan  is  allowed  to  become 
cold,  and  the  cake,  or  foot "  is  removed  under  the  sur- 
face, and  the  cake  may  then  be  re-melted  and  strained 
through  canvas.  It  is  usual,  however,  to  treat  these 
cakes  in  a  second  operation. 

Bleaching  Wax. — Two  methods  of  bleaching  wax  are 
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adopted,  one  being  atmospheric,  and  the  other  chemical; 
the  former  is,  however,  the  only  method  by  which  the 
material  can  be  bleached  without  suffering  injury.  In 
aUnospheric  bleaching,  the  wax  is  first  reduced  to  small 
pieces,  which  are  placed  in  a  vat  furnished  with  a  per- 
forated coil  of  lead  piping,  through  which  steam  is 
admitted.  A  small  quantity  of  very  dilute  oil  of  vitriol, 
in  the  proportion  of  1  lb.  of  the  concentrated  acid  to  each 
ton  of  wax,  is  added,  and  the  contents  of  the  vat  then 
boiled  for  some  time  with  brisk  agitation,  by  which  the 
impurities  separate,  and  finally  deposit  to  the  bottom  of 
the  vat.  The  wax,  which  has  now  become  "  cleared,^'  is 
next  conveyed  to  a  tank,  the  bottom  of  which  is  perforated 
with  holes  about  J-inch  in  diameter.  The  wax,  trickling 
through  these  holes  in  thin  streams,  passes  on  to  a  re- 
volving drum,  one  half  of  which  is  immersed  in  a  tank  of 
cold  water.  As  the  drum  revolves  it  carries  with  it  a 
layer  of  water,  upon  which  the  wax  flows,  and  thus 
becomes  divided  into  very  thin  strips  or  ribbons,  which 
being  carried  by  the  revolving  drum  under  the  water, 
become  dislodged,  and  as  they  rise  to  the  surface  they  are 
removed  by  means  of  a  rake,  and  are  afterwards  spread 
thinly  and  evenly  on  sheets  of  canvas,  placed  in  the  open 
air,  so  that  they  may  become  exposed  to  the  combined 
influence  of  the  sun  and  the  atmosphere.  They  are 
thus  left,  being  frequently  turned  to  expose  fresh  surfaces 
to  the  sunlight,  and  also  frequently  sprinkled  with  water 
— from  4  to  10  weeks,  according  to  the  weather.  During 
the  above  period  the  ribbons  are  re-melted  once  or  twice, 
divided  into  ribbons  as  before,  and  again  spread  out  to 
bleach.  All  varieties  of  wax  do  not  yield  equally  to  the 
above,  or  natural,  method  of  bleaching ;  some  are  said  to 
be  stubborn,"  while  others,  which  more  readily  yield  to 
the  influence  of  sunlight,  are  termed  kind. 

Pe-la,  or  Chinese  Wax. — This  material  is  formed  upon 
the  young  branches  of  Fraximis  ChinensiSj  or  wax-tree,  by 
an  insect  {Coccus  pe-la).  After  being  scraped  from  the 
trees,  the  crude  wax  is  cleansed  from  impurities  by 
spreading  it  on  a  strainer,  which  covers  a  cylindrical  vessel 
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placed  m  a  cauldron  of  boiling  water.  When  the  purified 
wax  congeals,  it  is  fit  for  the  market.  It  has  a  crystalline 
structure;  its  melting  point  is  about  180°  F.,  and  is 
harder  than  spermaceti.  In  China  candles  are  made 
from  this  material,  but  more  generally  it  is  blended  with 
softer  fats,  while  sometimes  it  is  used  as  a  coating  for 
materials  which  melt  at  a  lower  tempei'ature.  It  is  some- 
times coloured  with  alkanot  root. 

Spermaceti, — This  beautiful  fatty  material  is  obtained 
from  oil  taken  from  the  head  of  the  Sperm  whale  [Physeter 
niacrocejohalus) ,  and  which,  after  death,  separates  as  a 
solid.  Spermaceti  is  also  obtained  from  the  blubber  or 
body-fat  of  the  whale,  after  melting  and  cooling,  when 
the  solid  material  separates  and  deposits.  The  method  of 
separating  the  spermaceti  crystal  from  the  oil  has  been 
ftdly  described  in  the  Jury  Reports,  Exhibition,  1851.* 
Purified  spermaceti  is  white,  crystalline,  or  scaly,  brittle, 
inodorous,  and  almost  tasteless.  Its  melting-point  is 
from  110°  to  120°  F.  When  spermaceti  has  been  purified 
by  digesting  with  alcohol  repeatedly,  what  remains  is  the 
cetim  of  Chevreul,  or  pure  spermaceti,  the  boiling-point 
of  which  is  616°  F.,  at  which  temperature  it  distils  with- 
out alteration. 

Vegetable  Waxes. — There  are  several  substances  which 
have  been  classed  under  this  heading,  which  are  in  reality 
fats.  Carnaiiha,  or  stone-icax,  however,  may  more  properly 
come  under  the  designation  of  wax,  from  its  great  hard- 
ness, as  compared  with  ordinary  fats.  It  is  obtained  from 
the  leaves,  stalks,  and  berries  of  the  Carnauba  palm 
{Copernicia  cerifera),  in  which  it  occurs  as  a  thin  film 
upon  the  leaves,  &c.,  which  are  collected  and  dried,  when 
the  wax  is  peeled  or  boiled  oS",  then  melted  in  earthen 
pots,  and  turned  out  when  cold.  The  wax  is  of  a  yellowish 
colour,  and  very  hard  and  brittle.  When  bleached  it  is 
perfectly  white,  and  has  a  melting-point  of  from  182°  to 
188°  F.  It  is  occasionally  employed  to  harden  candles, 
but  not  more  than  2  per  cent,  can  be  used  for  this 
purpose,  otherwise  the  candles  are  apt  to  crack.  Japan- 

*  Jury  Reports^  Exhibition  1851,  p.  626. 
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«m.r,  so-called,  is  in  reality  fat.  It  is  obtained  from  the 
fruit  of  lihm  mccedaneay  or  JR,  vernicefera.  The  fruits 
are  ground  by  millstones,  and  the  shells  and  epidermis  are 
separated  by  sifting  and  winnowing,  and  the  mass  is  then 
heated  in  canvas  bags  over  boiling  water  to  melt  the  fat, 
which  is  then  pressed  out.  The  crude  tallow  is  now 
boiled  with  dilute  ley,  whereby  it  becomes  granular,  and 
more  readily  bleached.  Bleaching  in  the  sun,  and  sub- 
sequent melting,  are  repeated  until  the  product  is  a 
pure  white.  Its  melting-point  is  from  125''  to  127°  F. 
when  old,  and  about  107°  F.  when  recently  solidified. 

Chinese  Vegetable  Wax,  or  Tallow,  is  obtained  from 
the  kernels  of  the  nuts  of  Stillingia  sehifera.  It  is  a  white, 
hard  solid,  the  melting-point  of  which  is  about  104°  F. 

Myrtle  Wax,  or  Tallow,  is  a  greenish  coloured  fat, 
obtained  by  boiling  the  coating  of  the  berries  of  Myrica 
cerifera,  in  Louisiana,  and  M.  cordifoUa  in  the  Cape  of 
Good  Hope.  It  consists  of  palmitic  and  myristic  acid, 
and  a  little  glycerin,  and  has  a  melting-point  of  116°  to 
120°  F. 

Palm  Wax  is  obtained  from  the  trunk  of  Ceroxylon 
Andicloa,  According  to  some  writers,  it  does  not  melt 
below  the  temperature  of  boiling  water,  while  others  give 
the  melting-point  as  about  161°  to  186°  F. 

Mineral  Waxes — Parafin. — This  important  candle 
material  is  found  native,  but  it  is  chiefly  obtained  by  the 
distillation  of  petroleum  (especially  that  from  Eangoon), 
several  kinds  of  coal,  peat,  and  wood  tar.  It  is  a  white 
translucent  body,  melting  at  about  110°  F.  and  upwards, 
according  to  its  source,  and  burns  with  a  remarkably 
white  and  bright  flame.  Its  illuminating  power  is  greater 
than  that  of  any  other  candle-making  material,  surpassing 
even  spermaceti  in  this  respect.  Crude  paraffin  is  puri- 
fied by  several  methods,  and  an  interesting  description  of 
them  fully  given  by  Mr.  R.  Gervet  in  the  Journal  of  the 
Society  of  Chemical  Industry y  1887,  p.  356. 

Ozokerit,  or  Fossil  Wax. — This  mineral  product  occurs 
in  various  localities  in  the  Tertiary  Strata,  but  chiefly  in 
or  near  the  coal  measures,  the  present  and  most  extensive 
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deposits  occurring  at  Trohobyes  and  Boryslaw,  in  Galicia, 
and  in  the  island  of  Tcheleken,  in  the  Caspian  Sea.  It 
usually  occurs  as  a  compact  brown  substance,  though  some- 
times it  is  yellow,  and  occasionally  black.  Ozokerit  has 
been  extensively  used  by  Messrs.  Field,  of  Lambeth, 
London,  in  the  manufacture  of  candles,  and  the  method  of 
refining  the  crude  article  has  been  fully  described  by  Mr. 
Leopold  Field.* 

Wicks. — An  important  feature  in  connection  with  the 
candle-making  industry  is  the  preparation  of  the  wicks  for 
the  various  kinds  of  candles  required  by  the  consumer. 
For  ordinary  tallow  or  "  dip  "  candles,  the  wicks  are  made 
from  the  ravings  of  Turkey  skein-cotton,  lightly  twisted, 
the  threads  being  known  in  the  trade  by  the  JSTos.  16  to 
20,  that  is  16  to  20  hanks''  of  the  threads  weigh  lib. 
Twisted  wicks  are  only  used  for  tallow  and  wax  candles, 
while  plaited  or  braided  wicks  are  used  for  all  the  better 
materials  of  which  candles  are  composed,  as  stearine,  com- 
posite, paraffin,  &c.  The  plaited  wick,  which  was  intro- 
duced by  Cambaceres,  has  for  its  object  the  doing  away 
with  the  necessity  of  snuffing.  One  principal  effect  of 
plaiting  the  wick  is  to  cause  it  to  bend  over  while  the 
candle  is  burning,  by  which  its  end  becomes  directed  to 
the  outer  part  of  the  flame,  where,  being  exposed  to  the 
action  of  atmospheric  oxygen,  it  gradually  consumes,  and 
therefore  needs  no  snuffing.  The  bending  of  the  wick  is 
promoted  (1)  by  twisting  it  with  one  strand  shorter  than 
the  others,  which  becoming  somewhat  stretched  during  the 
moulding,  again  contracts  when  the  fat  melts,  causing  the 
wick  to  bend  over ;  (2)  or  the  same  end  is  eflected  by 
plaiting  the  cotton  into  a  flat  wick,  which  naturally 
assumes  the  requisite  curve  during  the  combustion  of  the 
candle. 

Many  substances  have  been  introduced  into  plaited 
wicks  to  prevent  the  too  rapid  combustion  and  smouldering 
of  the  wick  after  the  candle  has  been  pufied  out ;  the 
process  is  termed  piclding,  and  consists  in  dipping  the 
wicks  in  subnitrate  of  bismuth,  ground  up  with  oil 

*  ''Cantor  Lectures,"  January,  February,  and  March,  1883. 
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(Palmer's  patent),  or  in  a  weak  solution  of  borax  or  boracic 
acid ;  other  substances  have  also  been  used  for  this 
purpose. 

Making  the  Candles— Dipping. — Four  or  more  of  the 
Turkey  skeins,  according  to  the  intended  thickness  of  the 
wick,  are  wound  off  into  bottoms  or  clues,  and  afterwards 
cut  by  a  simple  machine  into  lengths  corresponding  to 
those  of  the  candles  to  be  made.  The  lengths  are  then 
doubled,  twisted,  dipped  into  melted  tallow,  and  rubbed 


Fig.  42. 


between  the  palms  of  the  hands  until  they  are  perfectly 
straight,  the  loops  are  then  passed  through  a  long,  round, 
wooden  rod,  termed  a  broach,  side  by  side,  and  as 
equi-distant  as  possible.  The  broaches,  when  supplied  with 
wicks  in  this  way,  are  then  placed  upon  a  frame,  hung 
above  the  cistern,  about  eight  of  them  being  the  usual 
number  for  the  dipping  frame.  This  frame,  an  illustration 
of  which  is  shown  in  Fig.  42,  is  capable  of  being  raised 
or  lowered  by  a  simple  movement  of  the  hands  at  will. 
The  workman  now  gently  and  steadily  presses  the  frame. 
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downwards,  by  which  the  wicks  become  dipped  into  the 
melted  tallow,  and  the  counterpoise  attached  to  the 
machine,  when  the  pressure  of  the  hands  is  relaxed,  causes 
the  frame  to  rise  out  of  the  trough.  The  frame  is  next 
carefully  removed  and  placed  on  a  dripping  frame,  or  pod, 
beneath  which  is  a  shallow  tray  to  receive  the  drippings 
from  the  wicks.  A  fresh  batch  of  wicks  is  then  treated  in 
a  similar  manner,  but  for  the  second  and  subsequent 
dippings  the  tallow  requires  to  be  cooler  than  that 
employed  in  the  first  instance,  about  100°  to  110°  F.  being 
the  usual  temperature,  or  at  a  point  when  it  is  disposed  to 
solidify  at  the  sides  of  the  trough.  After  each  dipping 
the  candles  are  allowed  to  cool  suflBciently  to  allow  the 
next  layer  of  tallow  to  adhere  to  its  predecessor  without 
disturbing  it.  These  repeated  dippings  are  continued 
until  the  candles  have  acquired  the  necessary  thickness 
and  weight.  The  last  dipping  is  conducted  with  great 
care,  to  ensure  as  perfect  uniformity  of  surface  as  possible. 
In  the  event  of  the  ends  of  the  candles  becoming  too 
thick,  the  workman  dips  them  for  a  few  moments  in  the 
warmer  tallow  bath,  when  the  excess  of  tallow  becomes 
melted  away.  The  finished  candles  are  then  transferred 
to  another  apartment  to  undergo  the  processes  oi pounding 
and  tying.  For  the  former  purpose  a  pair  of  scales  are 
placed  on  a  bench,  on  which  also  is  laid  a  quantity  of  the 
new-made  candles.  A  lad  then  takes  in  hand  a  certain 
number  of  candles,  six  or  eight,  for  example,  according  to 
whether  they  are  6's  or  8's,  in  technical  phraseology,  that 
is,  running  six  or  eight  to  the  pound,  and  placing  the 
proper  number  in  the  scale,  sees  at  a  glance  whether  they 
fairly  counterbalance  the  lib.  weight  in  the  opposite 
scale-pan.  If  the  weight  be  in  excess,  he  quickly  selects 
a  thinner-looking  candle  from  the  bench,  removes  a  stouter 
one  from  the  scale-pan,  and  in  this  way  quickly  obtains  a 
fair  average  w^eight.  A  short  length  of  string  is  then 
passed  through  the  loop  of  the  wicks  by  means  of  a  bodkin, 
and  the  string  then  tied  into  a  knot. 

Moulding. — On  the  small  scale  candles  are  moulded  by 
hand  frames  (see  Fig.  43).    The  wicks  being  inserted  iu 
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the  moulds  are  secured  in  their  places  by  a  straight  iron 
wire  passing  through  a  hole  in  the  trough  of  the  frame ; 
the  top  end,  or  that  which  passes  through  the  conical  cup 
of  the  mould,  is  fixed  by  means  of  a  small  wooden  peg 
inserted  into  the  orifice  of  the  cone.  Eight,  twelve,  or 
more  of  these  moulds  are  fixed  into  the  frame.  The 
melted  stearine,  tallow,  paraffin,  or  other  material,  is  poured 
into  the  trough  of  the  frame  from  a  small  can,  called  a 
jacky  when  the  moulds  at  once  become  filled.  The  frames 
are  then  set  aside  until  cold,  when  the  wires  are  with- 
drawn, and  the  surplus  stearine  scraped  from  the  top  of  the 


Eig.  43. 


frame  by  means  of  a  small  wooden  spade  or  trowel.  The 
workman  then  takes  a  small  hooked  instrument,  termed  a 
bodkin,  which  he  inserts  into  the  loop  of  each  wick,  and 
pulls  the  candles  about  half  way  out  of  the  mould. 

When  the  candles  are  all  thus  set  free  he  then  draws 
them  out  of  the  moulds,  one  or  two  at  a  time,  and  conve3^s 
them  to  the  warehouse.  In  large  establishments  the 
candle-moulding  machine,  or  continuous-wicking  machine, 
is  used,  and  has  almost  entirely  superseded  the  hand 
frames.  These  machines,  originally  of  American  design, 
have  been  improved  by  our  own  engineers,  and  are  now 
extensively  adopted  by  candle  manufacturers.  Various 
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types  of  these  machines  are  described  in  another  place, 
and  the  directions  for  commencing  the  use  of  the  machine 
are  thus  given  by  Mr.  E.  Cowles : — 1.  Raise  the  tip 
moulds  to  the  top  of  the  main  moulds.  2.  Insert  a  very 
fine  wire,  doubled,  and  of  sufficient  length  to  go  through 
the  tip  mould  and  piston,  and  extend  below  the  piston 
about  6  in.  ;  insert  the  end  of  the  wick  in  the  loop  made 
by  the  doubled  wire,  and  draw  up  the  wick  through  the 
tip  mould,  and  secure  it  in  any  convenient  manner  for  the 
first  pouring ;  then  lower  the  pistons  as  far  as  they  will 
go,  and  pour  in  the  material,  and,  when  cold,  shave  off 
the  huits  ;  then  place  the  racks  in  a  vertical  position,  with 
the  tip  bars  thrown  out ;  the  crank  is  then  turned,  and  the 
candles  ejected  into  the  racks  ;  the  racks  are  then  closed 
by  turning  the  handle,  and  the  tip  of  each  candle  is  held 
precisely  over  the  centre  of  its  mould,  now  the  piston- 
block  with  pistons  is  let  down,  and  the  wicks  are  held  by 
the  candles  above  and  spools  below,  passing  through  the 
pistons  and  through  a  small  aperture  in  the  centre  of  the 
tip  mould  they  are  all  strained  exactly  in  the  centre  of  the 
moulds,  and  all  is  ready  for  the  melted  material  again, 
which,  when  cold,  the  wicks  are  severed  below  the  tip  bars, 
and  the  racks  with  the  candles  are  then  removed  to  any 
desirable  place. 

In  moulding  stearine  the  cakes  of  stearic  acid  are  melted, 
and  from  3  to  5  per  cent,  of  wax,  or  10  to  20  per  cent,  of 
paraffin,  added,  to  prevent  the  stearic  acid  from  crystal- 
lizing, or  to  "break  the  grain,^'  as  it  is  termed.  These 
materials  are  well  mixed  by  stirring,  and  when  the 
material  is  nearly  on  the  point  of  solidifying,  it  is  passed 
into  the  moulds,  which  are  previously  heated  to  about 
120°  F.  To  produce  a  polished  surface  on  the  candles, 
hot  and  cold  water  should  be  alternately  passed  into  the 
waterway  of  the  machine. 

In  moulding  s;;6rm  candles^  as  those  produced  from 
spermaceti  are  termed,  the  material  is  first  melted  and 
heated  to  a  temperature  approaching  that  of  boiling  water  ; 
it  is  then  run  into  the  previously  heated  moulds,  and  in 
order  to  preserve  its  transparency,  it  should  be  cooled  a^ 
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quickly  as  possible.  Since  this  substance,  like  stearin, 
has  a  highly  crystalline  texture,  it  is  usual  to  mix  with  it 
about  3  per  cent,  of  wax.  ParaflB.n  candles  may  be 
moulded  in  the  same  moulds  as  those  used  for  the  two 
latter  materials.  In  this  case,  however,  the  moulds  should 
be  heated  to  about  150^^  F.,  or  slightly  above  the  melting 
point  of  paraffin,  and  a  few  moments  after  the  moulds 
have  been  filled  they  should  be  suddenly  chilled  with  cold 
water,  the  object  of  this  being  to  prevent  the  material 
from  crystallizing  on  the  surface,  which  renders  it  opaque 
instead  of  being  clear  and  transparent,  upon  which  much 
of  the  beauty  of  the  material  depends.  To  render  paraffin 
less  liable  to  soften  and  bend,  5  to  10  per  cent,  of  stearic 
acid  is  added. 

Composite  Candles. — This  material,  originally  patented 
by  Mr.  J.  P.  Wilson,  is  a  mixture  of  cocoa-stearine  and 
stearic  acid.  The  compound  is  rather  greasy  to  the  touch, 
but  yields  a  bright  light. 

Night  Lights. — These  substitutes  for  the  once  famous 
rushlight  are  prepared  from  stearine  and  cocoa-stearine,  or 
from  cocoa-nut  oil  and  palmitic  acid  in  varying  propor- 
tions. The  wick,  which  is  exceedingly  thin,  is  fastened  to 
a  square  piece  of  tin  foil,  termed  the  stistainer,  and  secured 
in  the  centre  of  the  small  case  by  a  drop  of  wax.  These 
cases,  thus  prepared,  are  placed  in  rows  and  then  melted 
material  poured  in  from  a  tin  can  or  jack.  By  another 
method  the  night  light  is  made  of  a  somewhat  harder 
material,  chiefly  composed  of  palmitic  acid,  no  case  being 
used,  but  the  light  is  placed  in  a  small  glass.  The  melted 
material  is  run  into  a  special  moulding  frame,  and  when 
cold  the  night  lights  are  turned  out  ready  perforated  for 
a  wick,  which  is  afterwards  inserted  by  hand. 

Wax  Candles. — For  making  these  candles  the  wicks 
are  made  of  unbleached  Turkey  cotton.  Wax  is  not  suit- 
able for  moulding  in  the  ordinary  way,  owing  to  its 
liability  to  adhere  to  the  moulds,  and  also  contracting  to  a 
great  extent  in  the  act  of  cooling.  To  prepare  the 
candles,  the  wicks  are  first  warmed  in  a  stove,  and  are 
then  suspended  upon  a  wooden  or  metal  hoop  slung  over  a 
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bath  of  melted  wax  ;  the  workman,  provided  witTi  a  small 
ladle,  dips  tliis  into  the  liquid  material,  and,  moving  the 
hoop  gradually  round,  he  pours  the  wax  over  each  wick  in 
succession,  at  the  same  time  giving  the  wick  a  slight  turn 
with  his  finger,  so  that  the  material  may  flow  equally  on 
all  parts  of  the  wick.  The  hoop  is  kept  gently  revolving 
in  this  wajT-,  and  the  wicks  laded  with  the  wax  until  the 
candles  have  attained  about  one-third  of  their  required 
size  ;  the  hoop  is  then  placed  on  a  rack,  and  while  the  wax 
is  cooling  on  this,  a  second  hoop  is  taken  and  treated  in 
the  same  way.  The  first  batch  of  candles  is  afterwards 
again  basted  with  wax  until  the  candles  are  about  half  the 
proper  thickness.  While  still  warm  the  candles  are  next 
rolled  upon  a  marble  slab  wetted  with  water,  by  means  of 
a  rolling  board,  by  which  smooth  and  uniform  cylinders 
are  obtained.  The  candles  are  again  suspended  from  the 
hoop  in  reversed  position,  and  basted  with  the  wax  as 
before  until  they  have  acquired  the  requisite  thickness, 
when  they  are  again  rolled  on  the  slab,  and  cut  to  uniform 
lengths,  and  their  tops  trimmed  with  a  piece  of  wood. 
Large  wax  candles,  such  as  are  used  for  ecclesiastical 
purposes,  are  made  by  laying  the  wicks  on  a  sheet  of  wax, 
then  folding  the  wax  over  it,  and  then  rolling  as  above, 
other  layers  of  wax  being  rolled  on  until  the  required 
thickness  is  obtained. 
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ABSINTHE,  oil  of,  241 
Ache,  or  parsley,  oil  of,  241 
Acid,  arsenious,  174 
benzoic,  175 
boracic,  186 
carbolic,  124. 175 
carbonic,  8 
chromic,  27 
cocinic,  8 
elaiodic,  27 
hydrochloric,  203 
hyponitrous,  27 
margaric,  8 
margaritic,  27 
muriatic,  92 
nitric,  26 
nitrous,  230 
oleic,  8 
palmitic,  8 
pyroligneous,  219 
ricinic,  27 
salicylic,  175 
stearic,  10 
sulphuric,  29 
tannic,  175 
tartaric,  203 
terebic,  231 
test,  197 
thymic,  124 
Acids,  fatty,  8 

Adulterations  of  commercial  silicate  of 

soda,  237 
Albumen,  224 
Alcohol,  9 
Alizarine,  121 
Alkali,  10 

carbonated,  28 

caustic,  9,  44 
Alkalies,  29 

samples  of,  108 


Alkalimeter,  193 

Bink's,  195 

Mohr's,  195 
Alkalimetry,  193 
Alkaline  ley,  9 

leys,  boiling-points  of,  2'14 
to  prepare,  33 
Alkanet  root,  172 
Almond  cream,  165 

oil  soap,  152 
Almonds,  bitter  oil  of,  lf)G 
Altenburge's  resin  soap,  179 
Alum,  69,  94 
Alumina,  41 

silicate  of,  109 

sulphate  of,  69 
Aluminate  of  soda,  229 

soap,  230 
Alumino-ferruginous  soap,  41 
Allan's  process  for  recovery  of  gly- 
cerine, 224 
Amberette,  lard  with,  159 
Ambergris,  159 

oil  of,150 

soap,  159 
American  potash,  128 
Ammonia,  liquid,  182 

and  camphor  soaps,  185 
Analyses  of  soft  soaps,  231 
Analysing  or  assaying  soaps,  206 
Anderson's  process  for  treatment  of 

nigers,  72 
Angelica,  oil  of,  241 
Anhydrous  soda,  204 
Aniline,  fast  red,  158 
Animal  oil,  130 

soap,  125 

tissues,  124 
Anise,  oil  of,  241 
Anthracene  salt,  190 
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Antimonial  soap,  173 
Antimony,  golden  sulphiiret  of,  173 
Apparatus  and  appliances,  1(3 
barring,  23 

for  re-melting  the  soap,  140 
Appendix,  247 
Areometer,  228 
Arsenical  soap,  174 
Arsenious  acid,  174 
Ash,  black,  41 

soda,  29,  93 
Assay,  of  soap,  206 

alkalies,  199 
Assaying  alkalies,  194 

soaps,  206 

D'Arcet's  method,  210 
K  am  pel's  method,  209 
Richardson  and  Watt's  method, 
211 

Assays,  commercial,  200 
Australian  tallow,  26,  53 

BADIANE,  oil  of,  241 
Balm  mint,  oil  of,  242 
Balsam  of  Peru,  162 

Tolu,  162 
Balling,  15(i 
Balls,  sand,  164 

scouring,  180 
wash,  161 
Bankmann's  process,  189 
Barilla,  2,  29,  93 
Barium,  chloride  of,  199 
Barring  apparatus,  23 
Barvta,  carbonate  of,  204 
Bauxite,  229 
Beech-nut  oil,  28,  242 
Beef  marrow,  83 
Bees'-wax,  fusing-point  of,  242 
Belgian  soap,  136 

soft  or  green  soap,  231 
Benzoic  acid,  175 

soap,  175 
Benzoin  soap,  153 

tincture  of,  153 
Benzole,  nitro,  86 
Bennett  and  Gibbs's  process,  117 
Benno,  Jappe,  and  Co.'s  method  of  re- 
covering glycerine,  227 
Bergamot,  essential  oil  of,  149,  242 
Bernardet's  process,  124 
Besson  and  Remy's  process,  187 
Bicarbonate  of  potassa,  181 

soda,  93 
Bichford's  process,  192 
Bichromate  of  potash,  26,  92 
potassa,  214 


Bink'a  alkali  meter,  195 
Binoxalate  of  potash,  139 
Bitter  almond  soaps,  150 

almonds,  oil  of,  150 
Black  ash,  41 

garden  poppy  oil,  44 

ivory,  167 

resin,  182 

soap,  172,  174 
Bleached  palm-oil,  49 
Bleaching,  Watt's    chrome  process, 
213,  214 

palm-oil  with  chromate  of  lime, 
216 

powder,  112 

soap  in  the  pan,  115 
Blue,  Prussian,  52 
Boiling,  56,  64 

over,  to  prevent,  238 

points  of  caustic  alkaline  leys,  243 

points  of  some  volatile  oils,  224 

to  "  strength,"  72 
Bole,  163 
Bone-fat,  123 

grease,  28 
Boracic  acid,  186 
Borax,  139 

soap,  185 

soap-powder,  180 

soft  soap,  180 

toilet  soap,  175 
Bordhardt's  herb  soap,  174 
Bran,  69,  175 

soap,  175 
Bromine,  175 
Brown  ochre,  157 

oil,  85 

soap  from,  85,  139 

Spanish,  150 

Windsor  soap,  150 
Burette,  194 

Bink's,  195 

Mohr's,  195 
Burnt  sienna,  153 
Butter,  cocoa,  73 

pACAO,  oil  of,  166 
^    Cadmium  yellow,  158 
Cajeput,  oil  of,  242 
Calcined  flint,  98 

quartz,  98 

soda.  111 
Calcium  carbonate,  225 
Caldron,  81 
Camphine,  185 
Camphor,  162 

and  ammonia  soaps^  185 
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Camphor  ice  soap,  175 
Candle-making,  277 
Caramel,  151 
Carbolic  acid,  124,  175 

soap,  173 
Carbonate  of  baryta,  204 

lime,  23 

potash,  100 

soda,  28 
Carbonated  alkali,  28,  02 

leys,  121 

of  potassa,  12 
Carbonic  acid,  8 
Caraway,  oil  of,  150,  242 
Cascarilla,  oil  of,  242 
Castile  soap,  8,  36,  161 
Castor-oil,  27 

oil  soap,  175 
Cassia,  86 

powdered,  151 
Caustic  alkali,  9,  44 

alkaline  leys,  boiling-points  of, 
244 

ley,  strong,  82 

leys,  32,  121 

lime,  233 

potassa,  12 

soda,  8,  29 
Causticising  soda,  236 
Cedar  wood,  oil  of,  242 
Cerates,  36 
Chalk,  29 

French,  185 

prepared,  173 
Chamomile,  oil  of,  242 
Charcoal,  ground,  100 
Cheap  almond  soap,  231 
Cheapened  soaps,  96, 105 
Chervil,  oil  of,  242 
Cherry  laurel,  oil  of,  242 
Chevreul's  discovery,  3 

theory,  7 
China  clay,  31,  105 

in  soap,  109 
Chlorate  of  potash,  186 

potassium,  203 
Chloride  of  barium,  204 

lime,  112 

potassium,  13 

soda,  85,  112, 114 

sodium,  13 
Chloridised  sanitary  soap,  112 
Chlorinated  soap,  113 
Chromate  of  lime,  216 

bleaching  palm-oil  with,  216 
Chrome,  recovery  of,  215 
Chromic  acid,  27,  212 


Chromic  oxide,  214 
Chromium,  oxide  of,  216 

sesquioxide  of,  225 
Cinnamon,  essential  oil  of,  149,  242 

soap,  150 

tincture  of,  162 
Citronella,  oil  of,  157,  242 
Clarified  resin,  237 
Clay,  China,  31,  105 

pipe,  111 
Cleansing,  60 
Cleaver's  process,  191 
Clolus's  method  of  recovering  glycerine, 
225 

Cloth  manufacture,  soap  used  in,  223 
Cloves,  essential  oil  of,  149,  242 

powder  of,  150 
Cochlearia,  oil  of,  242 
Cocinic  acid,  8 
Cocoa  butter,  73 

nut  oil,  27,  73,  75 

soaps,  71,  74,  75, 77 

oil,  75 
Cocos  nucifera,  27 
Coction,  43 

leys  of,  63 
Coke,  ground,  100 
Cold  process  (Hawea's),  79 

soap,  133 

soft  ley,  46 
Coleseed  oil,  42,  130 
Colophony,  28,  182 
Colza  oil,*^28,  130 
Combined  soaps,  115 
Commercial  assays,  200 

soda,  202 
Common  salt,  10 

Comparative    French    and  English 

thermometer  scales,  239 
Composition  of  pure  olive-oil  soap,  £0 
Continental  method  of  making  yellow 

soap,  62 
Continental  soaps,  135 
Cooling  worm,  08 
Copper  or  soap-pan,  17 
Copperas,  green,  41 
Coriander,  oil  of,  242 
Corn-meal  soap,  175 
Corrosive  sublimate,  172 
Cotton-seed  oil,  28 
Cream,  almond,  165 
of  whiting,  225 
Creams,  soap,  166 
Creme  ambroisie,  166 

de  cacao  mousseuse,  166 
Creosote,  124 
Crevel's  process,  126 
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Crisp  mint,  oil  of,  242 
Croton  oil,  175 

soap,  175 
Crude  glycerine,  223 

soda,  43 

soft  soda,  43 
Crutch,  steam,  16,  20 
Crutches,  16,  20 
"  Crutched  in,"  20 
Crutching-pot,  20 

spindle,  21 
Crysolite,  229 
Crystals,  soda,  88 
Cumin,  oil  of,  242 
Curb,  17 

iron,  132 
Curd  soap,  39 

white,  53 

stiff,  101 
Cutting  machine,  24 

soap,  127,  146 

into  shavings,  156 
"  Cutting  the  pan,"  c8 

D ALTON'S  tables,  240 
Dalton's  theory,  194 
Dammara  resin,  242 
O'Arcet's  method  of  assaying,  210 
Davis's  process,  111 

Descroizelle's  invention  of  the  alkali- 
meter,  193 
Detection  of  resin  in  soap,  232 
Detergent  mixture,  98 
Dextrine,  ICO,  174 
L  iachylon  plaster,  8 
Dill,  oil  of,  241 
Disinfecting  mixture,  112 

soap,  112,  124 
Dittany,  oil  of,  242 
Douglas's  improvements,  109 
Dresden  palm  soap,  179 
Dry  white  soap,  170 
Dunn's  method  of  purifying  oils,  281 

process,  105 

of  marking  soaps,  192 

EARTH-NUT  oil,  42 
Effloresced  soda,  93 
Elaine,  25,  27 
Elaiodic  acid,  27 
Elais  guineaensis,  27 

melanococca,  27 
Elder-flower  soap,  160 
Elecampane,  oil  of,  241 
English  soft  soap,  135 

tallow,  214 
Essence  de  savcn  Corinthe,  170 
de  savon  Yienne,  1C9 


Essence  of  soap,  169 

Essential  oil  of  berganiot,  149,  242 

oil  of  cinnamon,  149,  242 

oil  of  cloves,  149,  242 

oil  of  rose,  149,  242 

oils,  table  of,  241 
Ether,  232 

FANCY  soaps,  140 
Farina,  161 
Farriers'  soap,  174 
Fat  acid,  87 
bone,  123 
hogs',  26 
horses',  242 
Wakefield,  86 
Yorkshire,  28 
Fats,  26 

and  oils.  Justice's  method  of  piii> 

fying,  21 S 
Dunn's  method,  218 
fusing  and  congealing  points  cf, 

242 

Fattv  acids,  8,  41 
Fecu'la,  207 
Felspar,  ground,  100 
Fennel,  oil  of,  162,  242 
Ferric  oxide,  237 
Finishing  the  soap,  39,  Gl 
First  ley,  129 

soup  patent,  2 
Fish-oils,  8,  28,  217 
Fitted  soaps,  14,  61 
Fitting,  55,  64,  71 

the  soap,  91 
Flint,  calcined,  98 
Floating  soaps,  11 

savonnettes,  163 
Flocculag,  gelatinous,  11 
Flour,  potato,  192 
Foam  or  fob,  black,  47 
Frames,  19 

iron,  16,  19 

soap,  20 

wooden,  16, 19 
Free  alkali,  34 
French  chalk,  185 

cocoa-nat  oil  soaps,  77 

forniulai  for  soaps,  49 

marbled  soaps,  42 

system  of  making  toilet  su-ipa,  154 

toilet  soaps,  154 
Fresh  vat,  32 
Fuller's  ear  h  soap,  109 
Fulling  soap,  138,238 
Fusing;  and  congealing  points  of  fata 
and  oils,  242 
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GALANGAL,  oil  of,  242 
Gall,  ox,  227 
Gamboge,  153 
Gauging  stick,  24 
Gelatinous  flocculge,  11 
Genista,  oil  of,  242 
Gentele's  process,  137 
Geranium,  oil  of,  157 
Gilliflower,  powder  of,  150 
Ginger  grass,  oil  of,  162 

oil  of,  242 
Glass  liquor,  114 
soluble,  30 
Glauber's  salt,  31 
Gluten,  122 

in  soap,  122 
Glycerine,  7,  10,  14,  220 
Allan's,  224 

Benno,  Jappe,  &  Co.'s,  227 
Clolus's,  225 
crude,  223 

Lawson  and  Sulman's,  224 
O'FarreU's,  223 
Payne's,  221 
recovery  of,  220 
soap,  160 

Thomas  and  Fuller's,  223 

Versmann's,  222 

Young's  process,  220 
Glyceryl,  oxide  of,  10 
Golden  sulphuret  of  antimony,  173 
Goose-fat,  8 
Gossage's  processes,  99 
Grain,  soap,  11 
Gravimetric  assaying,  194 
Grease,  bone,  25,  28 

horse,  25,  28 

recovered,  28 

soap,  69 
Green  copperas,  41 

vitriol,  44 
Ground  charcoal,  100 

col^e,  100 

felspar,  100 

suet,  161 
Gum  tragacanth,  158 
Guppy's  process,  106 

HALF-resin  soap,  176,  188 
Ham  pel's  shaving  soap,  178 
Hand  pumps,  22 
Hard  soaps,  8,  29,  36,  58,  71 

or  unsalted  soaps  for  milling 
cloth,  177 
Hawes's  system  (cold  process),  79 
Hempseed  oil,  28, 130 
Higgins's  process,  188 


Hogs'  fat,  26 

lard,  151 
Holland  soft  soap,  134 
Honey,  163 

savonnettes,  162 
Horse-grease,  28 

oil,  8 

Horses'  fat,  fusing-point  of,  242 
Hydrate  of  potassa,  201 

soda,  201 
Hydrochloric  acid,  208 
Hydrometer,  Baume's,  37,  240 

Twaddell's,  235 
Hyponitrous  acid,  27 
Hyssop,  oil  of,  242 

TCELAND  moss,  139 
J-    Indigo,  134 
Instantaneous  soap,  94 
Intestines,  soap  made  from,  124 
Iodine,  174 

soap,  175 
Irish  moss  soap,  175 
Iron  curb,  132 

frames,  19 

oxide,  45 

pans,  17 

peroxide  of,  41 

pumps,  16 

rake,  51 

salts  of,  46 

sulphate  of,  41 

sulphuret  of,  41 
Ivory  black,  157 

TACKET-PANS,  238 

^    Jacobson's  process,  137 

asmine  pomade,  159 
Jeyes's  process,  190 
Jennings's  processes,  181 
Juice,  lemon,  183 
Juniper,  oil  of,  242 
tar,  173 

Justice's  method    of  purifying  and 
bleaching  oils  and  fats,  218 

KAOLIN,  31,  109 
Kelp,  29,  93 
Kettle,  17, 225 
Kitchen-stuff,  28 

waste,  28 
Kottula's  soA'ps,  94 
Kurten's  table,  243 

T  ADLES,  16 

^    Lard,  hogs',  26,  151 

soap  by  cold  process,  83 
1  with  amberette,  159 
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Lard  with  lettuce,  159 

vanilla,  158 
Laundry  soaps,  82 
Lavender,  oil  of,  150,  242 

water,  169 
Lawson  and  Sulman's  process  for  re- 
covering glycerine,  224 
Lead,  margarate  of,  8 

oxide  of,  8 

red,  145 

Leblanc's  process  for  making  soda,  3 
Lemon  grass,  oil  of,  160 

juice,  183 

oil  of,  153,242 

soap,  160 
Lettuce,  lard  with,  159 

soap,  159 
Levat's  process,  183 
Lewis's  process,  184 
Ley,  alkaline,  9 

caustic,  9 

cold  soft,  46 

pctassa,  13 

soda,  33 

soft,  44 

strong,  129 

tanks,  16,  19,  32 
Leys,  caustic,  32,  121 

of  coction,  63 

potash,  128 

salted,  46 

soda,  33 

spent,  38,  220 

waste,  220 
Lichen,  183 
Liebig's  researches,  10 
Lime,  8,  33 

carbonate  of,  23 

chloride  of,  112 

chromate  of,  216 

liquor,  94 

milk  of,  129 

slaked,  23,  33 

soap,  84,  116 
„    Lunge's  method  of  making, 
116 

sulphate  of,  84 

waste,  23 
Liniments,  36 
Linseed  oil,  28, 130 
Liquid  ammonia,  182 

glycerine  soap,  173 

soaps,  Scharr's,  191 
Liquor,  lime,  94 
Liquored  soaps,  232 
Litharge,  8 
Litmus,  202 


London  "  Crown  soap,  133 

mottled,  50 

soap-powder,  180 

tallow,  26 
Lumbarton's  process,  124 

MACHINE,  barring,  23 
cutting,  24 
for  slicing  soap,  142 
for  stamping  soap,  147 
Magnolia,  oil  of,  174 
Maize  flour,  175 
Making  oleic  soaps,  93 
Manganese,  oxide  of,  94 
Manufacture  of  hard  soaps,  36,  58,  71 
of  soft  soaps,  128,  136 
of  toilet  soaps,  140 
Marble  savonnettes,  163 
Margarate,  10 
of  lead,  8 
Margaric  acid,  8 
Margarine,  25,  37 
Marine  soap,  73 
Marjoram,  oil  of,  162,  242 
Marrow,  beef,  83 
Marseilles  soap,  36 
Marsh's,  Sir  H.,  sulphur  soap,  171 
Marshmallow  soap,  153 
Materials  used  in  soap-making,  25 
Matters,  membranous,  124 
Meat,  residuum  of,  125 
Medicated  soaps,  172 

tar  soap,  173 
Medicinal  soft  soap,  172 
Meinicke's  process,  68 
Membranous  matters,  124 
Mercurial  ointment,  175 

soap,  172, 175 
Mercury,  105 

bath,  119 
Metallic  soap,  8,  40 

Method  of  preparing  leys,  Tennant  A 
Co.'s,  33 

Methods  of  analysing  and  assaying 
soaps,  206 

D'Arcet's  method,  210 
Ram  pel's  method,  209 
Richardson  and  Watt's  method.  214 
Methylated  spirit,  208,  223 
Milk  of  lime,  129 
Mineral,  orange,  153 
Minium,  159 
Mint,  oil  of,  153 
Miscellaneous  processes,  181 
Bastet's  process,  186 
Besson  and  Remy's  process^  187 
Bichford's  process,  192 
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Cleaver's  process,  191 

Cooper  and  Smith's  process,  185 

Dunn's  process,  192 

Hampel's  process,  183 

Higgins's  process,  188 

Jennings's  processes!.  181 

Jeyes's  process,  190 

Levat's  process,  1 83 

Lewis's  process,  184 

Lorbury's  process,  191 

Mackay  and  Sellers's  process,  186 

Marriott's,  Mrs.,  process,  184 

Payne's  process,  189 

Rowbottom's  process,  185 

Scharr's  process,  191 

Symons's  process,  124 

Tardani's  process,  187 

Varicas's  process,  190 

Violet's  process,  183 

Waller's  process,  184 
Miscellaneous  soaps,  176 
M.  Loch's  soft  soap,  139 
Mohr's  alkalimeter,  195 
^rolasses,  232 
Morfit's  steam  series,  16 

system  of  soap-making,  86 
Moss,  Iceland,  139 

soap,  Irish,  125 
Motherwort,  oil  of,  242 
Mottled  soap,  8,  50 
Mottling,  47 

notes  on,  48 
Mrs.  Marriott's  process,  184 
Mugwort,  oil  of,  241 
Muriatic  acid,  92 
Musk  soap,  150 

tincture  of,  158 
Mustard,  oil  of,  242 
Mutton  tallow,  160 
Myrtle,  oil  of,  162 

NAPLES  soap,  165 
Naphthaline  yellow,  160 
Neroli,  oil  of,  162,' 242 

savonnettes  of,  162 
Neutral  fatty  bodies,  saponification  of, 
232 

Neutral  soap,  88,  233 

New  process  of  saponification,  120 

Niger,  or  Nigre,  40 

Nigers,  treatment  of,  71 

Nitric  acid,  26,  183 

Nitro-benzol,  86 

Nitrous  acid,  130 

Notes  on  mottling,  48 

useful,  and  tables,  228 
Normandy's  method  of  assaying,  201 

process,  96 


Nut,  cocoa,  oil,  8, 27 

palm,  oil,  8,  25,  26 
Nutmeg  oil,  242 

OATMEAL  soap,  175 
Ochre,  207 

brown,  150,  157 
yellow,  157 
O'Farrell's  process  for  recovering  gly- 
cerine, 223 
Oil,  almond,  242 
animal,  130 
beechnut,  28 
black  garden  poppy,  44 
bleached  palm,  49 
brown,  84 
castor,  27 

cocoa-nut,  8, 27, 75 
cod,  130 
coleseed,  42, 130 
colza,  28,  130 
cotton-seed,  28 
croton,  175 
earth-nut,  42 
fish,  8,  28 
hempseed,  130 
horse,  8 

linseed,  28, 130 
olive,  8,  25,  130 
palm,  8,  25,  26 
palm-nut,  161 
petroleum,  175 
poppy,  28,  130 
rapeseed,  26, 130 
raw  palm,  75 
red,  83 
seal,  130 
sesame,  26, 161 
sesamum,  28 
sperm,  133 
tallow,  25, 161 
turpentine,  68 
vegetable,  130 
volatile,  243 
walnut,  242 
whale,  130 

yellow  cocoa-nut,  158 

of  absinthe,  241 

of  ache  or  parsley,  241 

of  ambergris,  150 

of  angelica,  241 

of  anise,  241 

of  badiane,  241 

of  balm  mint,  242 

of  beechnuts,  242 

of  bergamot,  242 

of  bitter  almonds,  150 

of  cacao,  1C6 
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Oil  of  cajeput,  242 

of  caraway,  152,  242 

of  cascarilla,  242 

of  cedar-wood,  242 

of  chamomile,  2-!  2 

of  cherrv  laurel,  242 

of  chervil,  242 

of  cinnamon,  242 

of  citronella,  157 

of  cloves,  242 

of  cochlearia,  242  ■ 

of  coriander,  242 

of  crisp  mint,  242 

of  cumin,  242 

of  dill,  241 

of  dittany,  242 

of  elecampane,  241 

of  fennel,  162,  242 

of  gal  an  gal,  242 

of  genista,  242 

of  geranium,  157 

of  ginger,  242 

of  ginger  grass,  162 

of  hyssop,  242 

of  juniper,  242 

of  lavender,  150,  242 

of  lemon  grass,  160 

of  magnolia,  174 

of  marjoram,  242 

of  mint,  153 

of  motherwort,  242 

of  mugwort,  241 

of  mustard,  242 

of  mvrtle,  162 

of  neroli,  149,  242 

of  nutmeg,  242 

of  orange-peel,  160 

of  pennyroyal,  242 

of  peppermint,  242 

of  pimento,  242 

of  Portugal,  241 

of  rhodium,  242 

of  rose,  242 

of  rosemarv,  242 

of  rue,  242 

of  saffron,  242 

of  sage,  242 

of  sassafras,  242 

of  savin,  242 

of  serpolet,  242 

of  sweet  almonds,  152 

of  tansy,  242 

of  thyme,  242 

of  turpentine,  242 

of  valerian,  242 

of  verbena,  153 

of  wild  thyme,  162 

of  wormwood,  162 


Oil  of  yarrow,  242 
Oils  and  fats,  25 

congealing-poin(s  of,  243 

essential,  table  of,  242 

fish,  217 

purifying,  213,  21? 
Oleate  of  soda,  7,  84 
Oleic  acid,  8,  50 

soaps,  93 
Oleine,  8,  28 
Oleometer,  228 
Olive-oil,  8,  25,  130 
Orange  mineral,  153 

flower  soap,  149, 150 

powder,  162 

soap,  160 
Orangine,  183 
Origin  of  soap-making,  1 
Orris  root,  158,  161 
Osmogene,  223 
Otto  of  roses,  172 
Ox-gall  soap,  180 
Oxide,  chromic,  225 

ferric,  237 

of  chromium,  216 

of  glyceryl,  10 

of  iron,  45 

of  lead,  8 

of  manganese,  94 
Oxidising  agent,  186 

PALE  soap,  60 
Palmine,  27 
Palmitic  acid,  8 
Palmitine,  7 
Palm-oil,  26,  130 

bleaching,  by  C.  Watt's  process^ 
214 

Palm  soap,  157 

Violet's,  183 
Pans,  iron,  16 

jacket,  238 

soap,  17 
Papin's  digester,  62,  233 
Paraffin  soap,  175 
Parchment,  vegetable,  139 
Paris  toilet  soaps,  156 
Paste,  lime,  32 

shaving,  168 
Pasting,  129 
Payne's  process,  84 

process  for  recovery  of  glycerine, 
221 
Pearlash,  111 
Pearlashes,  testing,  203 
Pearl  ^oap,  166 
Pennyroyal,  oil  of,  242 
Peppermint,  oil  of,  242 
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Peroxide  of  iron,  41 
Peru,  balsam  of,  162 
Petroleum  oil,  175 

soap,  186 

Bastet's  process,  186 
Pickling  soap,  228 
Pigment,  yellow  green,  159 
Pimento,  oil  of,  242 
Pipeclay,  111 
Plaster,  diachylon,  8 
Plasters,  36 
Plastic  soap,  11 
Platinum,  dichloride  of,  212 
Pomade,  rose,  158 
Poppy  oil,  25,  28 
Portugal,  oil  of,  241 
Potash,  30 

American.  128 

bichromate,  92 

binoxalate,  139 

carbonate,  100 

chlorate  of,  186 

ley,  preparation  of,  128 

leys,  128 

Eussian,  191 

silicate  of,  100 

soap,  13, 128 

soaps,  8,  99 

stearate  of,  132 
Potassa,  13 

bicarbonate  of,  176 

bichromate  of,  220 

carbonated,  12 

caustic,  12 

ley,  13 

silicate  of,  30,  96 
Potassium,  chlorate  of,  203 

chloride,  13 
I'otato-flour,  192 

in  soap,  108 

in  soft  soap,  232 
Pot,  crutching,  21 
Powder,  bleaching,  112 

borax  soap,  176,  180 

London  soap,  176, 180 

orange,  162 

of  cloves,  150 

of  gilliflower,  150 

of  pale  roses,  150 
Powdered  cassia,  151 

orris-root,  158 

resin,  69 

soap,  168 
Preparation  of  soda  ley,  33 

potash  ley,  100 

resin  soap,  64  .  , 

^  silicate  of  soda  100 


Preparation  of  silicate  of  potash,  100 

test- acid  or  standard  solution,  197 
Prepared  chalk,  173 
Process,  cold,  79 

Processes  for  the  recovery  of  glycerine, 
220 

Allan's,  224 

Benno,  Japp6,  and  Co.'s,  227 
Clolus's,  225 

Lawson  and  Sulman's,  224 
O'Farrell's,  223 
Payne's,  221 

Thomas  and  Fuller's,  223 

Versmann's,  222 

Young's,  220 
Prussian  blue,  52 
Pumice,  164 
Pumps,  iron,  16 
Punner,  129 
Pure  olive-oil  soap,  36 
Purifying  and  bleaching  fats  and  oiLs, 

213, 217 
Pyroligneous  acid,  224 
Pyroxylic  spirit,  174 

QUANTITY  of  resin  in  soap,  to  de- 
termine, 230 
Quartz,  30 

calcined,  98 
Quicklime,  33 

EAMPEL'S  method  of  assaying  soaps, 
209 

Rancid  tallow,  58 
Eapeseed  oil,  26, 130 
Eaw  palm-oil,  75 
Recovered  grease,  28 
Eecovery  of  chrome,  C.  Watt,  junior'a, 
process,  215 

glycerine,  220 
Eectified  spint,  172 
Eed  lead,  145 

oil,  83 

Ee-melting  the  soap,  144 
Eendered  tallow,  53 
Eesin,  8,  28 

black,  182 

clarified,  237 

Dammara,  242 

in  soap,  detection  of,  232 

powdered,  69 

soap,  58,  179 

preparation  of,  64 

soft  soap,  134 

yellow,  28 
Resinous  soap,  62 
Rogers's  process,  120 
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Kose,  essential  oil  of,  149 

leaf  soap,  158 

oil  of,  242 

soap,  77, 149 

water,  163 
Rosemary,  oil  of,  242 
Roses,  otto  of,  172 

powder  of,  150 
Rhodium,  oil  of,  158 
Ricinic  acid,  27 
Ricinus  communis,  27 
River-sand,  164 
Root,  alkanet,  172 

orris,  158 
Rouge,  163 
Rue,  oil  of,  242 
Runnings,  first,  33 

second,  33 
Russian  potash,  191 

soft  soap,  137 

tallow,  26 

SAFFRON,  169 
oil  of,  242 
Sage,  oil  of,  242 
Salad-oil,  virgin,  25 
Sal  ammoniac,  94 
Salicylic  acid,  175 

soap,  175 
Saline  ley,  40 
Sal  soda,  93 
Salt,  anthracine,  190 
common,  10 
Glauber's,  31 
of  sorrel,  139 
truck,  39 
Salted  leys,  46 
soda,  42 
Salting  point,  219 
Salts  of  iron,  40 
sulphur,  40 
Sampling  alkalies,  198 
Sand-balls,  164 
river,  164 
Sanitary  soap,  112 
Saponaria  officinalis,  139 
Saponification  explained,  7 
new  process  of,  120 
of  neutral  fatty  bodies  by  soap,  233 
under  pressure,  117 
Saponifying,  9 
Sassafras,  oil  of,  242 
Savin,  oil  of,  242 
Savon  a  la  cannelle,  152 
a  la  Marechale,  159 
a  la  rose,  149 
au  bouquet.  15^ 


Savon  aux  fleurs  d'ltalie,  157 

d'amandes  ameres,  150 

de  Corinthe,  essence  de,  170 

de  Crimee,  157 

de  guimauve,  166 

de  palme,  157 

de  Vienne,  essence  de,  169 

vert,  135 
Savonnettes  or  Washballs,  1 01 

d  la  vanille,  162 

au  miel,  163 

floating,  163 

marble,  163 

of  camphor,  162 

of  neroli,  162 

of  sweet  herbs,  162 
Sawdust  in  soap,  184 
Scented  soaps,  140 
Scharr's  process,  191 
Scotch  soft  soap,  231 
Scouring  balls,  180 
Screw  press,  148 
Seal  oil,  130 
Second  ley,  129 

runnings,  33 
Seed,  cotton,  oil,  28 
Semi-hard  soap,  231 
Separation,  43 
Serpolet,  oil  of,  242 
Sesame  oil,  26, 161 
Sesamum  oil,  28 
Sesquioxide,  chromium,  224 
Shaving  paste,  168 

soap,  Hampel's,  183 
Shoots,  23 
Sienna,  burnt,  153 
Silica,  105 

Silicate  of  alumina,  109 

of  potash,  100 

preparation  of,  100 

of  soda,  30,  98 

preparation  of,  30, 100 
adulteration  of,  237 
Silicated  soaps,  Sheridan's  process,  98 

Gossages  processes,  99, 101, 103 
Skin  soap.  111 

soaps,  175 
Slaked  lime,  23,  33 
Sliced  soap,  145 
Soap,  almond-oil,  152 

alumino-ferruginous,  41 

ambergris,  159 

ammonia  and  camphor,  185 

analysing,  206 

animal,  125 

antimonial,  173 

apparatus  for  re-melting,  140 
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Boap,  arsenical,  174 
assay,  206 
;  assaying,  206 
Belgian,  136 

soft,  or  green,  231 
benzoic,  175 
benzoin,  153 
bitter  almond,  150 
black,  174 

bleaching  in  the  pan,  115 
borax,  185 

soft,  180 

toilet,  175 
Bordhardt's  herb,  174 
bran,  175 
brown  oil,  85, 139 

Windsor,  151 
camphor,  185 

ice,  175 
carbolic  acid,  173 
Castile,  8,  161 

or  olive  oil,  36 
Castor-oil,  175 
cheap  almond,  231 
cheapened,  96,  105 
chloridised  sanitarj^  112 
chlorinated,  113 
cinnamon,  150 
cocoa-nut  oil,  73,  178 
cold,  133 
Continental,  135 
copper  or  pan,  17 
corn-meal,  175 
creams,  166 
croton  oil,  175 
cutting,  127,  146 
disinfecting,  112 

Symons's,  124 
Dresden  palm,  179 
dry  white,  170 
elder-flower,  160 
essence  of,  169 

factory,  its  apparatus  and  ap- 
pliances, 16 
fancy,  140 
farriers',  174 
fitted,  14 
frames,  19 
French  marbled,  42 
formulae  for,  49 
fuller's  earth,  109 
fulling,  138 
gluten  in,  123 
glycerine,  160 
half -palm,  237 
half-resin,  188 

hard,  manufacture  of,  36, 58,71 
feousshoM,  83 


Soap,  instantaneous,  94 
iodine,  175 
Irish  moss,  175 
lard,  by  cold  process,  83 
laundry,  82 
lemon,  160 
lettuce,  159 

lime,  by  Lunge's  method,  116 
liquid,  Scharr's,  191 

glycerine,  173 
liquored,  75 
London  "  crown,"  133 

mottled,  50 

grey  mottled,  113 
Mr.  Loch's  soft,  139 
machine  for  slicing,  142 
marine,  73 
Marseilles,  36 
marshmallow,  153 
medicated  tar,  173 
medicinal  soft,  172 
mercurial,  172 
metallic,  8,  48 
mottled,  50 
musk,  150 
Naples,  165 
neutral,  88 
oatmeal,  175 
oleic  acid,  88,  93 
orange,  160 
orange-flower,  150 
ox-gall,  180 
palm,  157 

Dresden,  179 

Violet's,  183 
pans,  17 
paraffin,  175 
patent,  the  first,  2 
pearl,  166 
petroleum,  175 

Bastet's  process,  181 
pickling,  228 
potash,  8, 13, 128 
potato-flour  in,  108 
powder,  London,  180 
powdered,  168 
pure  olive-oil,  36 

composition  of,  50 
re-melting,  144 
resin,  58, 188 

resin  in,  134 

Altenburge's,  179 

preparation  of,  64 
resinous,  62 
rose,  77, 149 
rose-leaf,  158 
Bussian  soft,  X37 
saliaylic,  175 
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Soap,  Scotch  soft,  132 

shaving,  Hampel's,  183 
silicated,  96,  98,  101,  103 
skin,  175 
soda,  8 

soda,  soft,  236 
soft,  128 

borax,  180 

English,  135 

medicinal,  172 

M.  Loch's,  139 

potato-flour  in,  232 

resin  in,  134 

Russian,  137 

Scotch,  132 

toilet,  166 
stamping,  146 

sulphur.  Sir  H.  Marsh's,  172 
tallow,  53 
tannin,  175 
tar,  174 

terebene,  Cleaver's,  191 
thymol,  124,  175 
toilet,  140 
tooth,  173 

transparent,  8,  9,  170 
turpentine,  174 
unsalted,  224 

used  in  cloth  manufactories,  176 
vanilla,  153,  158 
violet  Windsor,  151 

(yellow),  158 
Violet's  palm-oil,  183 
wax,  175 

white  and  rose,  77 

cocoa-nut  oil,  178 

curd,  53 

soft,  toilet,  166 

to  prepare,  82 
Windsor,  150 

brown,  151 
yellow,  or  resin,  58 
for  silks  and  printed  goods,  138, 
238 

for  washing  dogs,  174 
from  recovered  grease,  84,  85 
Boiips,  camphor  and  ammonia,  185 
cheapened,  96, 1U5 
combined,  115 
French  cocoa-nut  oil,  77 
hard,  manufacture  of,  36,  58,  71 
Kottula's,  94 

made  from  animal  refuse,  124 
marking,  192 
medicated,  172 
miscellaneous,  176 
potash,  8, 128 


Soaps,  saponification  of  neutral  fatty 
bodies  by,  233 
scented,  146 
silicated,  98 
soda,  128 

soft,  analysis  of,  231 

manufacture  of,  128, 136 
toilet,    French    system  of 
making,  154  [154 

toilet,  manufacture  of,  140, 149, 
soft,  165 

French  formulae  for,  156 
yellow,  to  make  with  cocoa  nut 
oil,  75 

Soap-making  by  cold  process,  79 
materials  used  in,  25 
origin  of,  1 
Soapstone,  192 
Soapwort,  139 
Soda,  aluminate  of,  222 
anhydrous,  194 
ash,*  29, 93 
bicarbonate  of,  93 
calcined.  111 
carbonate  of,  28,  93 
caustic,  8,  29 
causticising,  236 
chloride  of,  85, 112, 114 
crude,  2,  43 

soft,  43 
crystals,  88 
effloresced,  93 
hydrate  of,  194 
oleate  of,  9,  84 
sal,  93 
salted,  42 
silicate  of,  30,  98 

adulteration  of,  237 

mixing  with  soaps,  101 

preparation  of,  100 
soaps^  8, 128 
soft,  42 
stearate  of,  7 
sulphate  of,  31, 96 
Sodium,  chloride  of,  13 
Soft  ley,  44 

soap,  Belgium,  136 

borax,  180 

English,  128, 135 

medicinal,  172 

M.  Loch's,  139 

potato-flour  in,  232 

resin  in,  134 

Russian,  137 

Scotch,  132 

toilet,  166 
Soft  soaps,  analyses  ofj  231 
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Soft  soaps,  manufacture  of,  128, 136 

resin  in,  134 

toilet,  165 
Soluble  glass,  98 
Sorrel,  salt  of,  139 
South  American  tallow,  26 
Spanish  brown,  150 
Specific  gravity  bottle,  197 

tables,  240,  241 
Spent  leys,  38,  220 
Sperm-oil,  133 
Spermaceti,  151,  159 
Spirit,  methylated,  203,  223 

pyroxylic,  174 

rectified,  172 

wood,  180 
Stamping  the  soap,  146 
Starch,  161 
Steam  crutch,  20 

series,  Morfit's,  17 
Steaming  tub,  26 
Stearate  of  potash,  132 

of  soda,  7 
Stearates,  10 
Stearic  acid,  10 
Stearine,  7 
Steatite,  192 
Stick,  gauging,  24 
Stiff  curd,  101 
Still-head,  68 
Stirrer,  16 
StoclAolm  tar,  174 
«  Strength,"  boiling  to,  72 
Strong  caustic  ley,  82,  129 
Stuff,  kitchen,  28 
Sturtevant's  process,  74 
Sublimate,  corrosive,  172 
Sublimed  sulphur,  172 
Sud  oil,  85 

Suds  of  fulling  mills,  28 
Suet,  ground,  161 
Sugar,  burnt,  151 
Sulphate  of  alumina,  69,  182 

of  iron,  41 

of  lime,  84 

of  soda,  31,  96 
Sulphur,  172 

salts,  40 

soap.  Sir  H.  Marsh's,  172 

sublimed,  172 
Sulphuret  of  iron,  41 

sodium,  45 
Sulphuric  acid,  26 
Sweet  almonds,  oil  of,  83 
Swimmer,  22 

Synions's  disinfecting  soap,  124 
Syphon,  34 


TABLE,  Kiirten's,  243 

of  fusing  and  congealing  points 

of  fats  and  oils,  242 
of  essential  oils,  241,  242 
of    the   mechanical   power  of 

steam,  246 
showing  the  proportion  of  dry 

soda  in  different  leys,  240 
showing    proportion     of  dry 

potash    in     different  leys, 

240 

showing  the  quantity  of  caustic 
soda  in  leys  of  different  densi- 
ties, 245 

Tables  showing  specific  gravity  cor- 
responding  with   the   degrees  oJ 
Baume's  hydrometer,  240,  241 
Tables,  useful  notes  and,  228 
Tallow,  8,  26 

Australian,  26 

English,  214 

London,  26 

mutton,  160 

rancid,  58 

Russian,  26 

South  American,  26 

"town,"  26 

white,  49 
Tank,  ley,  19,  32 
Tannic  acid,  175 
Tannin,  221 

soap,  175 
Tansy,  oil  of,  242 
Tar,  juniper,  173 

soap,  174 

medicated,  173 

Stockholm,  174 
Tardani's  process,  187 
Tartaric  acid,  203 
Terebene,  191 

soap.  Cleaver's,  191 
Terebic  acid,  231 
Test-acid,  197 

acid  or  standard  solution,  pre- 
paration of,  197 
Testing  commercial  pearlashes,  203 
Thermometer     scales,  comparative 

French  and  English,  239 
Third  ley,  129 

Thomas  and  Fuller's  process  for  re- 
covering glycerine,  223 
Thomas's  process,  107 
Thyme,  oil  of,  242 
Thymic  acid,  124 
Thymol,  175 

soap,  124, 175 
Tincture  of  archil,  170 
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Tine  ture  of  benzoin,  153 

of  cinnamon,  162 

of  musk,  158 

of  vanilla,  153 
Tissues,  animal,  124 
To  determine  the  quantity  of  resin  in 

soap,  230 
Toilet  soap,  fuller's  earth,  110 

soaps,  French,  formulic  for,  154 

soaps,  French  system  of  making, 
154 

manufacture  of,  140,  149,  154 

soft  soaps,  165 
Tolu,  balsam  of,  1C2 
Tooth  soap,  173 
Town  tallow,  26 
Transparent  soap,  170 
Turmeric,  yellow,  170 
Turpentine,  oil  of,  68 

Venice,  174 

white,  68 
Twaddell's  hydrometer,  228,  235 

TTLTRAMARINE,  94 
^    Umber,  151 
Uncombined  soap,  39 
Unsalted  soap,  224 
Unsaponified  fatty  matter,  208 
Useful  notes  and  tables,  228 

'\7ALERIA1S',  oil  of,  242 
V     Vanilla,  lard  with,  158 

soap,  153, 158 

tincture  of,  153 
Varicas's  process,  190 
Various  processes,  123 

implements,  22 
Vauquelin's  system  of  estimating  the 

value  of  alkalies,  193 
Vegetable  oils,  130 

parchment,  139 
Venice  turpentine,  174 
Verbena,  oil  of,  153 
Vermilion,  145 

Versmann's   process   for  recovering 

glycerine,  222 
Villacrose's  process,  126 
Villart's  process,  125 
Violet  soap,  yellow,  158 

washballs,  161 

Windsor  soap,  151 
Violet's  palm-oil  soap,  183 
Virgin  salad-oil,  25 
Vitriol,  green,  44 


Volatile  oib,  boiling-points  of,  243 
Volumetric  analysis,  194 

WAKEFIELD  fat,  86 
Walnut-oil,  242 
Washballs,  161 
violet,  161 
Waste  leys,  220 

leys,  recovery  of  glycerine  from, 

23,  220 
lime,  23 
Water,  lavender,  169 

rose,  163 
Watt's  fuller's  earth  soap,  109 

process  for  bleaching  palm-oil, 
214 

process  for  recovering  chrome, 
215 

sanitary  soap,  112 
Wax,  158 

bees',  242 

soap,  175 

white,  158 
Whale-oil,  130 

White  cocoa-nut  oil  soap,  225 

cocoa-nut  oil  soap,  to  make,  74 

curd  soap,  36,  53,  162 

soap,  82,  77,  160 

soft,  toilet  soap,  166 

tallow,  49  ,j 

tallow  soap,  157 

turpentine,  68 

wax, 158 
Whiting,  cream  of,  225 
Wild  thyme,  oil  of,  162 
Windsor  soap,  150 
Wood  spirit,  180 
Wooden  frames,  19 
Wormwood,  oil  of,  162 

YARROW,  oil  of,  242 
Jl  Yellow,  cadmium,  158 

cocoa-nut  oil,  158 
soap,  75 

green  pigment,  150 

naphthaline,  160 

ochre,  145 

or  resin  soap,  58 

resin,  28 

turmeric,  170 

violet  soap,  158 
Yorkshire  fat,  or  recovered  grease,  28 
Young's  process  for  recovering  gly« 
cerine,  220 
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the  best  Machinery  for  printing  Folding  Boxes^  Labels^  ^c. 
GOLD  AND  S2Z.VBR  BLOCKING  for  First  Class  Work,  where  the 
get-up  of  a  Box  is  of  fnore  consideration  than  the  cost. 

Wheat  BridgeMills  &Holme  Brook  Works,  Chesterfield. 

London  Warehouse  : 
55,  FANN  ST.,  ALDERSGATE  ST.,  E.G. 
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A  HANDYBOOK  FOR  BREWERS  :  Being  a  Practical  Guide  to  the 
Art  of  Brewing  and  Malting.    Embracing-  the  Conclusions  of  Modern  Research 
which  bear  upon  the  Practice  of  Brewing.  By  Herbert  Edwards  Wright,  M.A. 
Crown  8vo,  530  pp.,  12s.  6d.  cloth. 
"  May  be  consulted  with  advantaae  hy  the  student  who  is  preparing  himself  for  examinational 
tests,  while  the  scientific  brewer  will  find  in  it  a  resiime  of  all  the  most  important  discoveries  of 
modern  times.  The  work  is  written  throughout  in  a  clear  and  concise  maimer,  and  the  author 
takes  great  care  to  discriminate  between  vague  theories  and  well-established  fsicts."— Brewers* 
Journal. 

"  "We  have  great  pleasure  in  recommending  this  handybook,  and  have  no  hesitation  in  saying 
that  it  is  one  of  the  best— if  not  the  best— which  has  yet  been  written  on  the  subject  of  beer- 
brewing  in  this  country,  and  it  should  have  a  place  on  the  shelves  of  every  brewer's  library." 
—The  Brewer's  Guardian. 

CEMENTS,  PASTES,  GLUES  AND  GTJMS  :  A  Practical  Guide  to 
the  Manufacture  and  Application  of  the*various  Agglutinants  required  in  the 
Building,  Metal- Working,  Wood- Working,  and  Leather-Working  Trades,  and  for 
Workshop,  Laboratory  or  Office  Use.  With  upwards  of  goo  Recipes  and  Formulae. 
By  H.  C  Standage,  Chemist.  Crown  8vo,  2s.  6d.  cloth. 
"  "We  have  pleasure  in  speaking  favourably  of  this  volume.  So  far  as  we  have  had  experience, 
which  is  not  inconsiderable,  this  manual  is  tvastwoithy ."—Athenceum. 

"  As  a  revelation  of  what  are  considered  trade  secrets,  tliis  book  will  arouse  an  amount  of 
curiosity  among  the  large  number  of  industries  it  touches."— Z)a?ii/  Chronicle. 

"  In  this  goodly  collection  of  receipts  it  would  be  strange  if  a  cement  for  any  purpose  cannot 
be  found."— Oi^  and  Colourman's  Journal. 

PRACIICAL  PAPER-MAKING:  A  Manual  for  Paper-makers  and 
Owners  and  Managers  of  Paper-Mills.  With  Tables,  Calculations,  &c.  By  G. 
Clapperton.  Paper-maker,  With  Illustrations  ot  Fibres  from  Micro-photographs. 
Crown  8vo,  ,ss.  cloth. 

The  author  caters  for  the  requirements  of  responsible  mill  hands,  apprentices,  &c.,  wliilst 
his  manual  will  be  found  of  great  service  to  students  of  technology,  as  well  as  to  veteran  paper 
makers  and  mill  owners.  The  illustrations  form  an  excellent  feature."— Paper  Trade  Review. 

"  We  recommeml  everybody  interested  in  the  trade  to  get  a  copy  of  this  thoroughly  practical 
book."— Paper  Making. 

LAUNDRY  MANAGEMENT.    A  Handbook  for  Use  in  Private  and 

Public  Laundries,  including  Descriptive  Accounts  of  Modern  Machinery  and 
Appliances  for  Laundry  Work.    By  the  Editor  of  "The  Laundry  Journal." 
Second  Edition.    Crown  8vo,  2s.  6d.  cloth. 
"  This  book  should  certainly  occupy  an  honoured  place  on  the  shelves  of  all  housekeepers  who 
wish  to  keep  themselves  an  courant  of  the  newest  appliances  and  methods."— 2Vie  Queen. 

ELECTRO-PLATING  :  A  Practical  Handbook  on  the  Deposition  of 
Copper,  Silver,  Nickel,  Gold,  Aluminium,  Brass,  Platinum,  &c.,  &c.  With 
Descriptions  of  the  Chemicals,  Materials,  Batteries,  and  Dynamo  Machines  used 
in  the  Art.  By  J.  W.  Urquhart,  C.E.,  Author  of  "  Electric  Light,"  &c.  Third 
Edition,  with  Additions.  Crown  8vo,  5s.  cloth. 
"  An  excellent  practical  ma^nwal."— Engineering. 

"  An  excellent  work,  giving  the  newest  information."— iToroZo^icaZ  Journal. 
FACTORY  ACCOUNTS:  Their  Principles  and  Practice.  A  Hand- 
book for  Accountants  and  Manufacturers,  with  Appendices  on  the  Nomenclature 
of  Machine  Details  ;  the  Income  Tax  Acts  ;  the  Rating  of  Factories  ;  Fire  and 
Boiler  Insurance;  the  Factory  and  Workshop  Acts,  &c.,  including  also  a  Glossary 
of  Terms  and  a  large  number  of  Specimen  Rulings.  By  Emile  Garcke  and  J.  M. 
Fells.  Fourth  Edition,  Revised  and  Enlarged.  Demy  8vo,  250  pages,  6s.  strongly 
bound. 

"  A.  very  Interesting  description  of  the  requirements  of  Factory  Accounts.  .  .  .  the  principle 
of  assimilating  the  Factory  Accounts  to  the  general  commercial  books  is  one  which  we 
thoroughly  agree  with."— Accountants'  Jouryial. 

"  Characterised  by  extreme  thoroughness.  There  are  few  owners  of  factories  who  would  not 
derive  great  benefit  from  the  perusal  of  this  most  admirable  wor\i."— Local  Government 
Chronicle. 

TABLES  OF  WAGES  at  54,  52,  50,  and  48  Hours  per  Week.  Show- 
ing the  Amounts  of  Wages  from  One-quarter-of-an-hour  to  Sixty-four  hours,  in 
each  case  at  Kates  of  Wages  advancing  by  One  Shilling  from  4s.  to  55s.  per  week. 
By  Thomas  Garbutt,  Accountant.    Square  crown  8vo,  6s.  half- bound. 


London  :  Crosby  Lockwood  &  Son,  7,  Stationers'  Hall  Court,  E.C. 
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ENGINEEUING-  CHEMISTRY  :   A  Practical  Treatise  fr  r  the  Use 
of  Analytical  Chemists,  Engineers,  Iron  Masters,  Iron  Founders,  Students,  and 
others.     Comprising   Methods   of  Analysis   and    Valuation   of  the  Principal 
Materials  used  in  Engineering  Work,  with  numerous  Analyses,  Examples,  and 
Suggestions.    By  H.  Joshua  Phillips,  F.l.C,  F.C.S.,  formerly  Analytical  and 
Consulting  Chemist  to  the  Great  Eastern  Railway.  Second  Edition,  Revised  and 
Enlarged  Crown  8vo,  400 pages,  with  Illustrations,  los.  6d.  cloth. 
"  In  this  work  the  author  has  rendered  no  small  service  to  a  numerous  body  of  practical 
men.   .   .   .   The  analytical  methods  may  be  pronounced  most  satisfactory,  being  as  accurate 
as  the  despatcli  required  of  engineering  chemists  permits."  -Chemv-al  News. 

"  The  book  will  be  very  useful  to  those  who  require  a  handy  imd  concise  resume  of  approved 
methods  of  analysing  and  valuing  metals,  oils,  fuels,  &c.  It  is,  in  fact,  a  work  for  chemists,  a 
guide  to  the  routine  of  the  engineering  hiborato I  y.  .  .  .  The  book  is  full  of  good  thihgs.  As 
a  handbook  of  technical  analysis,  it  is  very  welcome."— /^zti/cZer. 

"The  analytical  methods  given  are,  as  a  whole,  such  as  are  likely  to  give  rapid  and  trust- 
worthy results  in  experienced  hands.  There  is  much  excellent  descriptive  matter  in  the  work, 
the  chapter  on  '  Oils  and  Lubrication '  being  specially  noticeable  in  this  respect."— ^wc/iweer. 

FUELS  :  SOLID,  LiaUID,  AND  GASEOUS,  Their  Analysis  and 
Valuation.    For  the  Use  of  Chemists  and  Engineers.    By  H.  J.  Phillips,  F.C.S., 
formerly  Analytical  and  Consulting  Chemist  to  the  Great  Eastern  Railway. 
Second  Edition,  Revised  and  Enlarged.    Crown  8vo,  5s.  cloth. 
"  Ought  to  have  its  place  in  the  laboratory  of  every  metallureical  establishment,  and  where- 
ever  fuel  is  used  on  a  l  ii-gp  ^cvCi^y— Chemical  Neios. 
"  Cannot  fail  to  be  of  wide  interest,  especially  at  the  present  time."— Railway  News. 

A  MANUAL  OF  THE 'ALKALI  TRADE,  includincr  the  Manufac- 
ture of  Sulphiuric  Acid,  Sulphate  of  Soda,  and  Bleaching  Powder.    By  John 
LOMAS,   Alkali   Manufacturer,  Newcastle-upon-Tyne   and  London.    With  232 
Illustrations  and  Working  Drawings,  and  containing  390  pages  of  Text.  Second 
Edition,  with  Additions.    Super-royal  8vo,  £\  los.  cloth. 
"This  book  is  written  by  a  manufacturer  for  manufacturers.   The  working  details  of  the 
most  approved  forms  of  apparatus  are  given,  and  these  are  accompanied  by  no  less  than  232 
wood  engravings,  all  of  which  may  be  used  for  the  purposes  of  construction.    Every  step 
in  the  manufacture  is  very  fully  described  in  this  manual,  and  each  improvement  explained.— 
AthencBum. 

THE    BLOWPIPE    IN    CHEMISTRY,    MINEHALOGY,  AND 

GEOLOGY.    Containing  all  known  Methods   of  Anhydrous  Analysis,  many 
Working  Examples,  and  Instructions  for  Making  Apparatus.    By  Lieut. -Colonel 
W.  A.  Ross,  R.A.,  F.G.S-   With  120  Illustrations.  Second  Edition,  Revised  and 
Enlarged.    Crown  8v'o  5s.  cloth. 
"  The  student  who  goes  through  the  course  of  experimentation  here  laid  down  will  gain  a 
better  insight  into  inorganic  cheuiisti  y  nd  mineralogy  than  if  he  had  '  got,  up  '  an.y  of  the  best 
text-books,  and  passed  any  number  of  examinations  in  their  contents."— GViemica^  News. 

THE  COMMERCIAL  HANDBOOK  OK  CHEIMICAL  ANALYSIS; 

or,  Practical  Instructions  for  the  determination  of  the  Intrinsic  or  Commercial 
Value  of  Substances  used  in  Manufactures,  in  Trades,  and  in  the  Arts.    By  A. 
Normandy.    New  Edition  by  H.  M.  NoA",  F.R.S.    Crown  8vo,  12s.  6d.  cloth. 
"  We  strongly  recommend  this  book  to  our  readers  as  a  guide,  alike  indispensable  to  the 
housewife  as^to  the  pharmaceutical  practitioner."— Medical  Times. 

THE  MANUAL  OF  COLOURS  AND  DYE-WARES:  Their  Pro- 
perties, Applications,  Valuations,  Impurities,  and  Sophistications.    For  the  use 
of  Dyers,  Printers,  Drysalters,  Brokers,  &c.    By  J.  W.  Slater.    Second  Edition, 
Revised  and  greatlv  Enlarged.    Crown  8vo,  7s.  6d.  cloth. 
"  A  complete  encyclopaedia  of  the  materhi  tinctoria.   The  information  given  respecting  each 

ai'ticle  is  full  and  precise,  and  the  methods  of  determining  the  value  of  articles  such  as  these, 

so  liable  to  sophistication,  are  given  with  clearness,  and  are  practical  as  well  as  valuable."— 

Chemist  and  Druggist. 

THE  ARTISl'S  MANUAL  OF  PIGMENTS.  Showing  their  Com- 
position, Conditions  of  Permanency,  Non-Permanency,  and  Adulterations  ; 
Effects  in  Combination  with  Each  Other  and  with  Vehicles  ;  and  the  most 
Reliable  Tests  of  Purity.  Together  with  the  Science  and  Art  Department's 
Examination  Questions  on  Painting.  By  H.  C.  Standage.  Second  Edition. 
Crown  8vo,  2s.  5d.  cloth. 
"This  work  is  indeed  muHum-in-parvo,Rndwe  can,  with  good  conscience,  recommend'it  to 

all  who  come  in  contact  with  pigments,  whether  as  makers,  dealers,  or  naers."~^Chemical 

Review.  

London:  Crosby  Lockwood  &  Son,  7,  Stationers'  Hall  Court,  E,C. 


HANDYSOOKS  FOR  HANDICRAFTS. 

By  PAUL   N.  HASLUCK, 

Editor  of  ".Work"  (New  Series);  Author  of  "Lathework,"  "Milling 
^Machines,"  &c. 
Crown  8vo,  144  pages,  cloth,  price  is.  each, 
g^^"  These  Handybooks  have  been  written  to  supply  information  for^O^Vi-^i^n, 
Students  and  Amateurs  in  the  several  Hajidicraf  ts,  on  the  actual  Practice  of  the 
Workshop,  and  are  intended  to  convey  in  plain  laitguage  Technical  Knowledge 
of  ike  several  Crafts.  In  describing  the. processes  employed,  and  the  manipulation  of 
material,  workshop  terms  are  used ;  workshop  practice  is  fully  explained ;  and  the 
text  is  freely  illustrated  with  drawings  of  modern  tools,  appliances,  and  processes. 


THE  METAIi  TURNER'S  HANDYBOOK.     A  Practical  Manual 

for  Workers  at  the  Foot-Lathe.    With  over  100  Illustrations.    Piice  is. 
"The  book  will  be  of  service  alike  to  the  amateur  and  the  artisan  turner.  It  displays 
thoi'ough  knowledge  of  the  subject."— /Sco^smow. 

THE  WOOD  TURNER'S  HANDYBOOK.    A  Practical  Manual  for 
Workers  at  the  Lathe.    With  over  100  Illustrations.    Price  7S. 
"  We  recommend  the  book  to  young  turners  and  amateurs.  A  multitude  of  workmen  have 
hitherto  sought  in  vain  for  a  manual  of  this  special  industry."— ilfeci^amca^  World. 
THE  WATCH  JOBBER'S  HANDYBOOK.    A  Practical  Manual  on 
Cleaning-,  Repairing,  and  Adjusting.  With  upwards  of  100  Illustrations.  Price  is. 
"  We  strongly  advise  all  young  persons  connected  with  the  watch  trade  to  acquire  and  study 
this  inexpensive  viox\"— Cleric enw ell  Chronicle. 

THE  PATTERN  MAKER'S  HANDYBOOK.  A  Practical  Manual 
on  the  Construction  of  Patterns  for  Founders.  With  upwards  of  100  Illustrations. 
Price  IS. 

"A  most  valuable,  if  not  indispensable,  manual  for  the  pattern  'm?J&^QY.^^— Knowledge. 
THE  MECHANIC'S  WORKSHOP  HANDYBOOK.     A  Practical 
Manual  on  Mechanical  Manipulation.  Embracing  Information  on  various  Handi- 
craft Processes,  with  Useful  Notes  and  Miscellaneous  Memoranda.  Comprising 
about  200  Subjects.    Price  is. 
"A  very  clever  and  useful  book,  which  should  be  found  in  every  workshop;  and  it  should 
certainly  And  a  place  in  all  technical  ^c\iOO\^."— Saturday  Review. 

THE  MODEL.  ENGINEER'S  HANDYBOOK.  A  Practical  Manual 
on  the  Construction  of  Model  Steam  Engines.  With  upwards  of  100  Illustrations. 
Price  IS. 

"  Mr.  Hasluck  has  produced  a  very  good  little  \)Q)0\."— Builder. 
THE  CLOCK  JOBBER'S  HANDYBOOK.    A  Practical  Manual  on 
Cleaning,  Repairing,  and  Adjusting.  With  upwards  of  100  Illustrations.  Price  is. 
"It is  of  inestimable  service  to  those  commencing  the  trade."— CotJe^^irj/ ^S'i'anfZarfZ. 
THE  CABINET  WORKER'S  HANDYBOOK.    A  Practical  Manual 
on  the  Tools,  Materials,  Appliances,  and  Processes  Employed  in  Cabinet  Work. 
With  upwards  of  ico  Illustrations.    Price  is. 
"  Mr.  Hasluck'8  thoroughgoing  little  Handybook  is  amongst  the  most  practical  guides  we 
have  seen  for  beginners  in  cabinet-work."— ^S'az'wrrfa.y  Review. 

THE  WOODWORKER'S  HANDYBOOK  OF  MANUAL  IN- 
STRUCTION. Embracing  Information  on  the  Tools,  Materials,  Appliances  and 
Processes  employed  in  Woodworking.    With  104  Illustrations.    Price  is. 


THE  METALWORKER'S  HANDYBOOK.    With  upwards  of  100 
Illustrations.    [/« preparation. 


Opinions  of  the  Press. 
Written  by  a  man  who  knows,  not  only  how  work  ought  to  be  done,  but  how  to  do  it,  and 
how  to  convey  his  knowledge  to  oth.evH."—Emjineerinff. 

"  Mr,  Hasluck  writes  admirably,  and  gives  complete  instructions."— Emnneer. 

"  Mr.  Hasluck  combines  the  experience  of  a  practical  teacher  with  the  manipulative  skill  and 
scientific  knowledge  of  processes  f)f  the  trained  mechanician,  and  the  manuals  are  marvejs  of 
what  can  be  produced  at  a  popular  price. "—.Vc^oo/mas/'er. 

"  Helpful  to  workmen  of  all  ages  and  degrees  of  experience."— Z)az7^  Chronicle, 

"  Practical,  sensible,  and  remai  k^ibly  cheap. "-=-.Jo?tr?2a^  of  Edusaiion. 

"  Concise,  clear,  and  ^xiXQtiQnA."— Saturday  Review. 


London  :  Crqsby  LociiWOQD      iSoN?  7,  Suitjoueis'  JiaU  Cour^,  E.C, 


7,  Stationers'  Hall  Court,  London,  E.G. 
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MECHANICAL   ENGINEERING,  &c. 


THE  MECHANICAL  ENGINEER'5  POCKET=BOOK. 

Comprising  Tables,  Formulae,  Rules,  and  Data  :  A  Handy  Book  of  Reference 
for  Daily  Use  in  Engineering  Practice.  B.y  D.  Kinnear  Clark,  M.  Inst.  C.E., 
Third  Edition,  Revised.    Small  8vo,  700  pp.,  bound  in  flexible  Leather  Cover, 

rounded  corners  6/0 

Summary  of  Contents:— Mathematical  Tables.— Measurement  of  Sur- 
faces AND  Solids.— English  and  Foreign  aveights  and  Measures.— Moneys.— 
Specific  Gravity,  Weight,  and  Voluime.— Manufactured  Metals.— Steel  Pipes. 
—  Bolts  and  nuts. —  Sundry  Articles  in  wrought  and  Cast  iron,  Copper, 
Brass,  Lead,  Tin,  Zinc— Strength  of  Timber.— Strength  of  Cast  Iron.— 
Strength  of  Wrought  Iron.— Strength  of  Steel.— Tensile  Strength  of 
Copper,  Lead,  &c.— Resistance  of  Stones  and  other  Building  Materials.— 
Riveted  Joints  in  Boiler  Plates.— Boiler  Shells.— Wire  Ropes  and  Hemp 
Ropes.— Chains  and  Chain  Cables.— Framing.— Hardness  of  Metals,  Alloys,  and 
Stones.— Labour  of  Animals.— Mechanical  Principles.— Gravity  and  Fall  of 
Bodies.— Accelerating  and  Retarding  Forces.— Mill  Gearing,  Shafting,  &c.— 
Transmission  of  Motive  Power.— Heat.— Combustion  :  Fuels.— Warming,  Venti- 
lation, COOKING  Stoves.— Steam.— Steam  Engines  and  Boilers.— Railways.— 
Tramways.— Steam  Ships.— Pumping  Steam  Engines  and  Pumps.— Coal  Gas,  Gas 
ENGINES,  &c.— Air  in  Motion.— Compressed  Air.— Hot  Air  Engines.— Water 
Power.— Speed  of  Cutting  Tools.— Colours.— Electrical  Engineering. 

"  Mr.  Clark  manifests  what  is  an  innate  perception  of  what  is  likely  to  be  useful  in  a  pocket- 
book,  and  he  is  really  unrivalled  in  the  art  of  condensation.  It  is  very  difficult  to  hit  upon  any 
mechanical  engineering-  subject  concerning  which  this  work  supplies  no  information,  and  the 
excellent  index  at  the  end  adds  to  its  utility.  In  one  word,  it  is  an  exceedingly  handy  and  efficient 
tool,  possessed  of  which  the  engineer  will  be  saved  many  a  wearisome  calculation,  or  yet  more 
wearisome  hunt  through  various  text-books  and  treatises,  and,  as  such,  we  can  heartily  recommend 
it  to  our  readers."— ZTti?  Engineer. 

"  It  would  be  found  difficult  to  compress  more  matter  within  a  similar  compass,  or  produce  a 
book  of  650  pages  which  should  be  more  compact  or  convenient  for  pocket  reference.  .  .  .  Will 
be  appreciated  by  mechanical  engineers  of  all  classes." — Practical  Engineer. 


CROSBY  LOCK  WOOD        SON'S  CATALOGUE. 


MR.  MUTTON'S   PRACTICAL  HANDBOOKS. 


THE  WORKS'  MANAGER'S  HANDBOOK. 

Comprising  Modern  Rules,  Tables,  and  Data.  For  Engineers,  Millwrights, 
and  Boiler  Makers  ;  Tool  Makers,  Machinists,  and  Metal  Workers  ;  Iron  and 
Brass  Founders,  &c.  By  W.  S.  Hutton,  Civil  and  Mechanical  Engineer, 
Author  of  "The  Practical  Engineer's  Handbook."  Fifth  Edition,  carefully 
Revised,  with  Additions.  In  One  handsome  Volume,  medium  8vo,  strongly 
bound  "1 5/0 

gil^  The  Atithor  having  compiled  Rales  and  Data  for  his  own  use  in  a  great 
variety  of  modern  engineering  work,  and  having  found  his  notes  extremely  useftd, 
decided  to  publish  them — revised  to  date — believing  that  a  practical  tvork,  suited  to 
the  DAILY  REQUIREMENTS  OF  MODERN  ENGINEERS,  ivould  be  favoiirably  received.. 

"Of  this  edition  we  may  repeat  the  appreciative  remarks  we  made  upon  the  first  and  third. 
Since  the  appearance  of  the  latter  very  considerable  modifications  have  been  made,  although  the 
total  number  of  pages  remains  almost  the  same.  It  is  a  very  useful  collection  of  rules,  tables,  and 
workshop  and  drawing  office  data." — The  Enghieer,  May  lo,  1895. 

"  The  author  treats  every  subject  from  the  point  of  view  of  one  who  has  collected  workshop 
notes  for  application  in  workshop  practice,  rather  than  from  the  theoretical  or  literary  aspect.  The 
volume  contains  a  great  deal  of  that  kind  of  information  which  is  gained  only  by  practical  experience, 
and  is  seldom  written  in  books." — The  Engi7ieer,  June  5,  1885. 

"  The  volume  is  an  exceedingly  useful  one,  brimful  with  engineer's  notes,  memoranda,  and 
rules,  and  well  worthy  of  being  on  every  mechanical  engineer's  bookshelf." — Mechanical  JVorld. 

"  The  information  is  precisely  that  likely  to  be  required  in  practice.  .  .  .  The  work  forms 
a  desirable  addition  to  the  library  not  only  of  the  works'  manager,  but  of  any  one  connected  with 
general  engineering." — MbiiJiff  Jo^irnal. 

"  Brimful  of  useful  information,  stated  in  a  concise  form,  Mr.  Hutton's  books  have  met  a 
pressing  want  among  engineers.  The  book  must  prove  extremely  useful  to  every  practical  man 
possessing  a  co^y"— Practical  Engineer. 


THE  PRACTICAL  ENGINEER'S  HANDBOOK. 

Comprising  a  Treatise  on  Modern  Engines  and  Boilers,  Marine,  Locomotive, 
and  StatIonar3\  And  containing  a  large  collection  of  Rules_  and  Practical 
Data  relating  to  Recent  Practice  in  Designing  and  Constructing  all  kinds  of 
Engines,  Boilers,  and  other  Engineering  work.  The  whole  constituting  a  com- 
prehensive Key  to  the  Board  of  Trade  and  other  Examinations  for  Certificates 
of  Competency  in  Modern  Mechanical  Engineering.  By  Walter  S.  Hutton, 
Civil  and  Mechanical  Engineer,  Author  of  "The  Works' Manager's  Handbook 
for  Engineers,"  &c.  With  upwards  of  370  Illustrations.  Fifth  Edition, 
Revised  with  Additions.    Medium  8vo,  nearly  500  pp.,  strongly  bound. 

\Jiist  Piiblished.    1  8/0 

This  Work  is  designed  as  a  companion  to  the  Author's  "Works' 
Manager's  Handbook."  It  possesses  many  new  and  original  features,  and  con- 
tains, like  its  predecessor,  a  quantity  of  matter  not  originally  intended  for  publication, 
but  collected  by  the  Author  for  his  own  use  in  the  construction  of  a  great  variety  of 
Modern  Engineering  Work. 

The  information  is  given  in  a  condensed  and  concise  form,  and  is  illustrated  by 
upwards  of  370  Woodcuts ;  and  comprises  a  quantity  of  tabulated  matter  of  great 
value  to  all  engaged  in  designing,  constructing,  or  estimating  for  Engines,  Boilers, 
and  OTHER  Engineering  Work. 

"We  have  kept  it  at  hand  for  several  weeks,  referring  to  it  as  occasion  arose,  and  we  have  not 
on  a  single  occasion  consulted  its  pages  without  finding  the  information  of  which  we  were  in  quest." 
■ — Athenceum. 

"  A  thoroughly  good  practical  handbook,  wliich  no  engineer  can  go  through  without  learning 
something  that  will  be  of  service  to  him." — Marine  Engineer. 

"  An  excellent  book  of  reference  for  engineers,  and  a  valuable  text-book  for  students  of 
engineering." — Scotsrna7i. 

"This  valuable  manual  embodies  the  results  and  experience  of  the  leading  authorities  on 
mechanical  engineering." — Bnildin^  Neius. 

"The  author  has  collected  together  a  surprising  quantity  of  rules  and  practical  data,  and  has 
shown  much  judgment  in  the  selections  he  has  made.  .  .  .  There  is  no  doubt  that  this  book  is 
one  of  the  most  useful  of  its  kind  published,  and  will  be  a  very  popular  compendium."— 

"  A  mass  of  information  set  down  in  simple  language,  and  in  such  a  form_  that  it  can  be  easily 
referred  to  at  any  time.  The  matter  is  uniformly  good  and  well  chosen,  and  is  greatly  elucidated 
by  the  illustrations.  The  book  will  find  its  way  on  to  most  engineers'  shelves,  where  it  will  rank  as 
one  of  the  most  useful  books  of  reference." — Practical  Engineer. 

"  Full  of  useful  information,  and  should  be  found  on  the  ofiice  shelf  of  all  practical  engmeers. 
—English  Mechanic. 
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MR.  MUTTON'S   PRACTICAL  HAh^DBOOKS-continued. 


STEAM  BOILER  CONSTRUCTION. 

A  Practical   Handbook  for  Engineers,    Boiler-Makers,  and   Steam  Users. 
Containing  a  large  Collection  of  Rules  and  Data  relating  to  Recent  Practice 
in  the  Design,  Construction,  and  Working  of  all  Kinds  of  Stationary,  Loco- 
motive, and  Marine  Steam-Boilers.     By  Walter  S.  Hutton,  Civil  and 
Mechanical  Engineer,  Author  of  "  The  Works'  Manager's  Handbook,"  "The 
Practical  Engineer's  Handbook,"  &c.     With  upwards  of  500  Illustrations. 
Third  Edition.  Revised  and  much  Enlarged,  medium  8vo,  cloth  .       .    1  8/0 
g|lg(^  This  Work  is  issued  in  continuation  of  the  Series  of  Handbooks  written 
by  the  Author,  viz. : — "The  Works'  Manager's  Handbook  "  and^''  The  Practical 
Engineer's  Handbook,"  which  are  so  highly  appreciated  by  engineers  for  the 
practical  nature  of  their  information ;  and  is  consequently  written  in  the  same  style 
as  those  works. 

The  Author  believes  that  the  concentration,  in  a  convenient  form  for  easy 
reference,  of  such  a  large  amount  of  thoroughly  practical  information  on  Steam- 
Boilers,  will  be  of  considerable  service  to  those  for  whom  it  is  intended,  and  he  trusts 
the  book  may  be  deemed  luorthy  of  as  favourable  a  reception  as  has  been  accorded  to 
its  predecessors. 

"  One  of  the  best,  if  not  the  best,  books  on  boilers  that  has  ever  been  published.  The  infor- 
mation is  of  the  right  kind,  in  a  simple  and  accessible  form.  So  far  as  generation  is  concerned,  this 
is,  undoubtedly,  the  standard  book  on  steam  practice."— J^S/ec^j-ical  Re-vieio. 

"  Every  detail,  both  in  boiler  design  and  management,  is  clearly  laid  before  the  reader.  The 
volume  shows  that  boiler  construction  has  been  reduced  to  the  condition  of  one  of  the  most  exact 
sciences  ;  and  such  a  book  is  of  the  utmost  value  to  the  Jin  de  sikcle  Engineer  and  Works  Manager.' 
—  Marine  Engi7ieer. 

"  There  has  long  been  room  for  a  modern  handbook  on  steam  boilers  ;  there  is  not  that  room 
now,  because  Mr.  Hutton  has  filled  it.  It  is  a  thoroughly  practical  book  for  those  who  are  occupied 
in  the  construction,  design,  selection,  or  use  of  boilers." — Engineer. 

"  The  book  is  of  so  important  and  comprehensive  a  character  that  it  must  find  its  way  into  the 
libraries  of  every  one  interested  in  boiler  using  or  boiler  manufacture  if  they  wish  to  be  thoroughly 
informed.  We  strongly  reconunend  the  book  for  the  intrinsic  value  of  its  contents." — Machinery 
Market. 


PRACTICAL  MECHANICS'  WORKSHOP  COMPANION. 

Comprising  a  great  variety  of  the  most  useful  Rules  and  Formulae  in  Mechanical 
Science,  with  numerous  Tables  of  Practical  Data  and  Calculated  Results  for 
Facilitating  Mechanical  Operations.    By  William  Templeton,  Author  of 
"  The  Engineer's  Practical  Assistant,"  &c.,  &c.    Seventeenth  Edition,  Revised, 
Modernised,  and  considerably  Enlarged  by  Walter  S.  Hutton,  C.E.,  Author 
of  "The  Works'  Manager's  Handbook,"  "The  Practical  Engineer's  Hand- 
book," &c.     Fcap.  8vo,  nearly  500  pp.,  with  8  Plates  and  upwards  of  250  Illus- 
trative Diagrams,  strongly  bound  for  workshop  or  pocket  wear  and  tear .  6/0 
"  In  its  modernised  form  Hutton's  '  Templeton '  should  have  a  wide  sale,  for  it  contains  much 
valuable  information  which  the  mechanic  will  often  find  of  use,  and  not  a  few  tables  and  notes  whicli 
he  might  look  for  in  vain  in  other  works.    This  modernised  edition  will  be  appreciated  by  all  who 
have  learned  to  value  the  original  editions  of  '  Templeton.'" — E^iglish  Mechanic. 

"  It  has  met  with  great  success  in  the  engineering  workshop,  as  we  can  testify ;  and  there  are 
a  great  many  men  who,  in  a  great  measure,  owe  their  rise  in  life  to  this  little  book." — Bnildiiig 
News. 

"  This  familiar  text-book — well  known  to  all  mechanics  and  engineers — is  of  essential  service 
to  the  every-day  requirements  of  engineers,  millwrights,  and  the  various  trades  connected  with 
engineering  and  building.  The  new  modernised  edition  is  worth  its  weight  in  gold." — Bztilding 
News.    (Second  Notice.) 

"  This  well-known  and  largely-used  book  contains  information,  brought  up  to  date,  of  the 
sort  so  useful  to  the  foreman  and  draughtsman.  So  much  fresh  information  has  been  introduced  as 
to  constitute  it  practically  a  new  book.  It  will  be  largely  used  in  the  office  and  workshop." — 
Mechanical  World. 

"The  publishers  wisely  entrusted  the  task  of  revision  of  this  popular,  valuable,  and  useful 
book  to  Mr.  Hutton,  than  whom  a  more  competent  mail  they  could  not  have  found." — Iron. 


ENGINEER'S  AND  MILLWRIGHT'S  ASSISTANT. 

A  Collection  of  Useful  Tables,  Rules,  and  Data.    By  William  Templeton. 

Seventh  Edition,  with  Additions.    i8mo,  cloth  2/6 

"  Occupies  a  foremost  place  among  books  of  this  kind.  A  more  suitable  present  to  an 
apprentice  to  any  of  the  mechanical  trades  could  not  possibly  be  made." — Bicilditig  Ne7us. 

"A  deservedly  popular  work.  It  should  be  in  the  'drawer'  of  every  mechanic' — English 
Mechanic. 
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CROSBY  LOCKWOOD        SON'S  CATALOGUE. 


THE  MECHANICAL  ENGINEER'S  REFERENCE  BOOK. 

For  Machine  and  Boiler  Construction.    In  Two  Parts.     Part  I.  General 
Engineering  Data.    Part  II.  Boiler  Construction.    With  51  Plates  and 
numerous  Illvistrations.     By  Nelson  Foley,  M.I.N. A.     Second  Edition, 
Revised  throughout  and  much  Enlarged.    Folio,  half-bound,  net    .    £3  3s. 
PART  'i.— Measures.— Circumferences  and  Areas,  &c.,  Squares,  Cubes, 
fourth  powers.— Square  and  Cube  Roots.— Surface  of  Tubes.— Reciprocals.— 
I^OGARITHMS.  —  Mensuration. —  Specific  Gravities  and   Weights.— Work  and 
Power. —  Heat. —  Combustion.  — Expansion    and    Contraction. —Expansion  of 
Gases.— Steam.— STATIC    Forces.— Gravitation  and  Attraction.— Motion  and 
Computation  of  resulting  Forces.— Accumulated  work.— Centre  and  Radius 
of  Gyration.— moment  of  Inertia.— Centre  of  Oscillation.— Electricity.— 
Strength  of  materials.— Elasticity.— Test  Sheets  of  Metals.— Friction.— 
Transmission  of  Power.— Flow  of  Liquids.— Flow  of  Gases.— Air  Pumps,  Surface 
Condensers,  &c.— Speed  of  Steamships.— Propellers.— Cutting  Tools.— Flanges. 
—Copper  Sheets  and  tubes.— Screws,  nuts,  Bolt  heads,  &c.— Various  Recipes 
and  Miscellaneous  Matter.— With  DIAGRAMS  for  Valve-Gear,  Belting  and 
Ropes,  Discharge  and  Suction  Pipes,  Screw  Propellers,  and  Copper  pipes, 

part  II.— Treating  of  power  of  boilers.— Useful  Ratios.— Notes  on 
Construction.  —  Cylindrical  Boiler  Shells.  —  Circular  Furnaces.  —  Flat 
PLATES.— Stays.  —  Girders.— Screws.  —  hydraulic  Tests.  —  Riveting.  —  Boiler 
Setting,  Chimneys,  and  Mountings.— Fuels,  &c.— Examples  of  Boilers  and  Speeds 
OF  Steamships.— Nominal  and  Normal  Horse  power.— With  DIAGRAMS  for  all 
Boiler  Calculations  and  Drawings  of  many  Varieties  of  boilers. 

"The  book  is  one  which  every  mechanical  engineer  may,  with  advantage  to  himself,  add  to 
his  library." — Indristries. 

"  Mr.  Foley  is  well  fitted  to  compile  such  a  work.  .  .  .  The  diagrams  are  a  great  feature 
of  the  work.  .  .  .  Regarding  the  whole  work,  it  may  be  very  fairly  stated  that  Mr.  Foley  hns 
produced  a  volume  which  will  undoubtedly  fulfil  the  desire  of  the  author  and  become  indispensable 
to  all  mechanical  engineers." — Marine  Engiiieer. 

"We  have  carefully  examined  this  work,  and  pronounce  it  a  most  excellent  reference  book 
for  the  use  of  marine  engineers." — Journal  qfAmerica)i  Society  of  Naval  Engineers. 

COAL  AND  SPEED  TABLES. 

A  Pocket  Book  for  Engineers  and  Steam  Users.    By  Nelson  Foley,  Author 
of  "  The  Mechanical  Engineer's  Reference  Book."    Pocket-size,  cloth  .  3/6 
"  These  tables  are  designed  to  meet  the  requirements  of  every-day  use  ;  are  of  sufficient  scope 
for  most  practical  purposes,  and  may  be  commended  to  engineers  and  users  of  steam." — Iro7i. 

TEXT=BOOK  ON  THE  STEAM  ENGINE. 

With  a  Supplement  on  Gas  Engines,  and  Part  II.  on  Heat  Engines.  By 
T.  M.  Goodeve,  M.A.,  Barrister-at-Law,  Professor  of  Mechanics  at  the  Royal 
College  of  Science,  London  ;  Author  of  "  The  Principles  of  Mechanics,"  "  The 
Elements  of  Mechanism,"  &c.  Fourteenth  Edition.  Crown  8vo,  cloth  .  6/0 
"Professor  Goodeve  has  given  us  a  treatise  on  the  steam  engine  which  will  bear  comparison 
with  anything  written  by  Huxley  or  Maxwell,  and  we  can  award  it  no  higher  praise." — Engineer. 

"  Mr.  Goodeve's  text-book  is  a  v/ork  of  which  every  young  engineer  should  possess  himself." 
— Mini}ig  Joiiryial. 

ON  GAS  ENGINES. 

With  Appendix  describing  a  Recent  Engine  with  Tube  Igniter.    By  T.  M. 

Goodeve,  M.A.    Crown  8vo,  cloth  .  2/6 

"  Like  all  Mr.  Goodeve's  writings,  the  present  is  no  exception  in  point  of  general  excellence. 
It  is  a  valuable  little  volume." — Mechanical  Jf'orld. 


A  TREATISE  ON  STEAM  BOILERS. 

Their  Strength,  Construction,  and  Economical  Working.    By  R.  Wilson,  C.E. 

Fifth  Edition,    i2mo,  cloth  6/0 

"  The  best  treatise  that  has  ever  been  published  on  steam  boilers.  — Engineer. 
"The  author  shows  himself  perfect  master  of  his  subject,  and  we  heartily  recoinmend  all 
employing  steam  power  to  possess  themselves  of  the  work." — Ryland's  Iro7i  Trade  Circular. 

THE  MECHANICAL  ENGINEER'S  COMPANION 

of  Areas,  Circumferences,  Decimal  Equivalents,  in  inches  and  feet,  millimetres, 
squares,  cubes,  roots,  &c.  ;  Weights,  Measures,  and  other  Data.  Also  Prac- 
tical Rules  for  Modern  Engine  Proportions.  By  R.  Edwards.  M.Inst. C.E. 
Fcap.  8vo,  cloth.  [/rest  Published.  3/6 

"A  very  useful  Httle  volume.  It  contains  many  tables,  classified  data  and  memoranda, 
generally. useful  to  engineers." — Engineer. 

"This  small  book  is  wh.-.t  it  professes  to  be,  viz.  : — 'a  handy  office  companion,' giving  as  it 
does,  in  a  succinct  form,  a  variety  of  information  likely  to  be  required  by  mechanical  engineers  in 
their  everyday  office  work." — Aatutr. 
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A  HANDBOOK  ON  THE  STEAM  ENGINE. 

With  especial  Reference  to  Small  and  Medium-sized  Engines.  For  the  Use  of 
Engine  Makers,  Mechanical  Draughtsmen,  Engineering  Students,  and  users 
of  Steam  Power.  By  Herman  Haeder,  C.E.  Translated  from  the  German 
with  considerable  additions  and  alterations,  by  H.  H.  P.  Povvles,  A.M.I.C.E., 
M.I.M.E.  Second  Edition,  Revised.  With  nearly  i,ioo  Illustrations. 
Crown  8vo,  cloth  9/0 

"A  perfect  encyclopoedia  of  the  steam  engine  and  its  details,  and  one  which  must  take  a  per- 
manent place  in  English  drawing--offices  and  workshops." — A  Fo7-ej>ian  Pattern-maker. 

"This  is  an  excellent  book,  and  should  be  in  the  hands  of  all  who  are  interested  in  the  con- 
struction and  design  of  medium-sized  stationary  engines.  ...  A  careful  study  of  its  contents  and 
the  arrangement  of  the  sections  leads  to  the  conclusion  that  there  is  probably  no  other  book  like  it 
in  this  country.  The  volume  aims  at  showing  the  results  of  practical  experience,  and  it  certainly 
may  claim  a  complete  achievement  of  this  idea." — Nature. 

"There  can  be  no  question  as  to  its  value.  We  cordially  commend  it  to  all  concerned  in  the 
design  and  construction  of  the  steam  engine." — Mechanical  World. 


BOILER  AND  FACTORY  CHIMNEYS. 

Their  Draught-Power  and  Stability.  With  a  chapter  on  Lightning  Conductors. 
By  Robert  Wilson,  A.I.C.E.,  Author  of  "  A  Treatise  on  Steam  Boilers,"  &c. 
Crown  8vo,  cloth        ...........  3/6 

"A  valuable  contribution  to  the  literature  of  scientific  building." — T/te  Builder. 


BOILER  MAKER'S  READY  RECKONER  &  ASSISTANT. 

With  Examples  of  Practical  Geometry  and  Templating,  for  the  Use  of  Platers, 
Smiths,  and  Riveters.  By  John  Courtney,  Edited  by  D.  K.  Clark, 
M.I. C.E.    Third  Edition,  480  pp.,  with  140  Illustrations.    Fcap.  8vo    .  Y/O 

"  No  workman  or  apprentice  should  be  \\  ithout  this  book." — Iron  Trade  CirciLlar. 


REFRIGERATING  &  ICE=MAKING  MACHINERY. 

A  Descriptive  Treatise  for  the  Use  of  Persons  Employing  Refrigerating 
and  Ice-Making  Installations,  and  others.  By  A.  J.  Wallis-Tayler, 
A.-M.  Inst.  C.E.  Second  Edition,  Revised  and  Enlarged.  With  Illustrations. 
Crown  Bvo,  cloth.  [Just  Ptiblished.  7/6 

"Practical,  explicit,  and  profusely  illustrated." — Glasgow  Herald. 

"  We  recommend  the  book,  which  gives  the  cost  of  various  systems  and  illustrations  showing 
details  of  parts  of  machinery  and  general  arrangements  of  complete  installations." — Builder. 

"  May  be  recommended  as  a  useful  description  of  the  machinery,  the  processes,  and  of  the 
facts,  figures,  and  tabulated  physics  of  refrigerating.  It  is  one  of  the  best  compilations  on  the 
subject." — Engineer. 


THE  LOCOMOTIVE  ENGINE  AND  ITS  DEVELOPMENT. 

A  Popular  Treatise  on  the  Gradual  Improvements  made  in  Railway  Engines 
between  1803  and  1896,  By  Clement  E.  Stretton,  C.E.  Fifth  Edition, 
Enlarged.   With  120  Illustrations.   Crown  8vo,  cloth.    [Jtist  Published.  3/6 

"  Students  of  railway  history  and  all  who  are  interested  in  the  evolution  of  the  modern  loco- 
motive will  find  nmch  to  attract  and  entertain  in  this  volume." — The  Times. 

"  The  author  of  this  work  is  well  known  to  the  railway  world,  and  no  one,  probably,  has  a 
better  knowledge  of  the  history  and  development  of  the  locomotive.  The  volume  before  us  should 
be  of  value  to  all  connected  with  the  railway  system  of  this  country." — Nature. 


ENGINEERING  ESTIMATES,  COSTS,  AND  ACCOUNTS. 

A  Guide  to  Commercial  Engineering.  With  numerous  examples  of  Estimates 
and  Costs  of  Millwright  Work,  Miscellaneous  Productions,  Steam  Engines  and 
Steam  Boilers ;  and  a  Section  on  the  Preparation  of  Costs  Accounts.  By 
A  General  Manager.  Second  Edition.  8vo,  cloth.   \_Just  Published.   "I  2/0 

"  This  is  an  excellent  and  very  useful  book,  covering  subject-matter  in  constant  requisition  in 
every  factory  and  workshop.  .  .  .  The  book  is  invaluable,  not  only  to  the  young  engineer,  but 
also  to  the  estimate  department  of  every  works." — Builder. 

"  We  accord  the  work  unqualified  praise.  The  information  is  given  in  a  plain,  straightforward 
manner,  and  bears  throughout  evidence  of  the  intimate  practical  acquaintance  of  the  author  with 
every  phase  of  commercial  engineering." — JMechanical  IVorld. 
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AERIAL  OR  WIRE=ROPE  TRAMWAYS. 

Their  Construction  and  Management,  By  A,  J.Wallis-Tayler,  A.M. Inst. C.E. 
With  Bi  Illustrations.    Crown  8vo,  cloth.  [/tist  Published.    7 IS 

"This  is  in  its  Avay  an  excellent  volume.  Without  going  into  the  minutiae  of  the  subject,  it 
yet  lays  before  its  readers  a  very  good  exposition  of  the  various  systems  of  rope  transmission  in  use, 
and  gives  as  well  not  a  little  valuable  information  about  their  working-,  repair,  and  management. 
AVe  can  safely  recommend  it  as  a  useful  general  treatise  on  the  subject."— 77ze  Engineer. 

"  Mr.  Tayler  has  treated  the  subject  as  concisely  as  thoroughness  A\'Ould  permit.    The  boo 
will  rank  with  the  best  on  this  useful  topic,  and  we  reconnnend  it  to  those  whose  business  is  the 
transporting  of  minerals  and  goods." — MiniTig  Journal. 

MOTOR  CARS  OR  POWER=CARRIAGES  FOR  COMMON 

ROADS. 

By  A.  J.  Wallis-Tayler,  Assoc.  Memb.  Inst.  C.E.,  Author  of  "Modern 
Cycles,"  &c.  212  pp.,  with  76  Illustrations.  Crown  8vo,  cloth  .  .  4/6 
"Mr.  Wallis-Tayler's  book  is  a  welcome  addition  to  the  literature  of  the  subject,  as  it  is  the 
production  of  an  Engineer,  and  has  not  been  written  with  a  view  to  assist  in  the  promotion  of 
companies.  .  .  ,  The  book  is  clearly  expressed  throughout,  and  is  just  the  sort  of  work  that 
an  engineer,  thinking  of  turning  his  attention  to  motor-carriage  work,  would  do  well  to  read  as  a 
preliminary  to  starting  operations."— 7:;;^zV/<ri'7-z;/.4'". 

PLATING  AND  BOILER  MAKING. 

A  Practical  Handbook  for  Workshop  Operations.  By  Joseph  G.  Horner, 
A.M.I.M.E.  380  pp.  with  338  Illustrations.  Crown  8vo,  cloth  .  .  7/6 
"  The  latest  production  from  the  pen  of  this  writer  is  characterised  by  that  evidence  of  close 
acquaintance  with  workshop  methods  which  will  render  the  book  exceedingly  acceptable  to  the 
practical  hand.  AV e  have  no  hesitation  in  commending  the  work  as  a  serviceable  and  practical 
handbook  on  a  subject  which  has  not  hitherto  received  much  attention  from  those  qualified  to  deal 
with  it  in  a  satisfactory  manner." — MechaTiical  JVorld. 

PATTERN  MAKING. 

A  Practical  Treatise,  embracing  the  Main  Types  of  Engineering  Construction, 
and  including  Gearing,  both  Hand  and  Machine-made,  Engine  Work,  Sheaves 
and  Pulleys,  Pipes  and  Columns,  Screws,  Machine  Parts,  Pumps  and  Cocks, 
the  Moulding  of  Patterns  in  Loam  and  Greensand,  &c.,  together  with  the 
methods  of  estimating  the  weight  of  Castings  ;  with  an  Appendix  of  Tables  for 
Workshop  Reference.    By  Joseph  G.  Horner,  A.M.I.M.E.   Second  Edition, 
Enlarged.    With  450  Illustrations.    Crown  8vo,  cloth    ....  Y/6 
"  A  well-written  technical  guide,  evidently  written  by  a  man  who  understands  and  has  prac- 
tised what  he  has  written  about.  .  .  .  We  cordially  recommend  it  to  engineering  students,  young 
journeymen,  and  others  desirous  of  being  initiated  into  the  mysteries  of  pattern-making." — Builder. 

"  More  than  400  illustrations  help  to  explain  the  text,  which  is,  however,  always  clear  and  ex- 
plicit, thus  rendering  the  work  an  excellent  'vade  niecnm  for  the  apprentice  who  desires  to  become 
master  of  his  trade." — English  Mechanic. 

MECHANICAL  ENGINEERING  TERMS 

(Lockwood's  Dictionary  of).    Embracing  those  current  in  the  Drawing  Office, 
Pattern  Shop,  Foundry,  Fitting,  Turning,  Smiths',  and  Boiler  Shops,  &c.,  &c. 
Comprising  upwards  of  6,000  Definitions.    Edited  by  Joseph  G.  Horner, 
A.M.I.M.E.   SecondEdition,  Revised,  with  Additions.    Crown  8vo,  cloth  7/6 
"Just  the  sort  of  handy  dictionary  required  by  the  various  trades  engaged  in  mechanical  en- 
gineering-.   The  practical  engineering  pupil  will  find  the  book  of  great  value  in  his  studies,  and  every 
foreman  engineer  and  mechanic  should  have  a  copy." — Bicildi^ig  Ne7us. 

"  Not  merely  a  dictionary,  but,  to  a  certain  extent,  also  a  most  valuable  guide.  It  strikes  us 
as  a  happy  idea  to  combine  with  a  definition  of  the  phrase  useful  information  on  the  subject  of 
which  it  treats." — Machijiery  Market. 

TOOTHED  GEARING. 

A  Practical  Handbook  for  Offices  and  Workshops.  By  Joseph  Horner, 
A.M.I.M.E.  With  184  Illustrations.  Crown  8vo,  cloth  .  .  .  6/0 
"  We  must  give  the  book  our  unqualified  praise  for  its  thoroughness  of  treatment,  and  we  can 

heartily  recommend  it  to  all  interested  as  the  most  practical  book  on  the  subject  yet  written."— 

Mechanical  JVorld. 

FIRES,   FIRE=ENGINES,  AND  FIRE  BRIGADES. 

With  a  History  of  Fire-Engines,  their  Construction,  Use,  and  Manage- 
ment ;  Foreign  Fire  Systems  ;  Hints  on  Fire-Brigades,  &c.     By  Charles 

F.  T.  Young,  C.E.    8vo,  cloth  £1  4s. 

"  To  such  of  our  readers  as  are  interested  in  the  subject  of  fires  and  fire  apparatus,  we  can 
most  heartily  commend  this  hook."— En^  i7ieering. 
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STONE=WORKINQ  MACHINERY. 

A  Manual  dealing  with  the  Rapid  and  Economical  Conversion  of  Stone.  With 
Hints  on  the  Arrangement  and  Management  of  Stone  Works.  By  M.  Powis 
Bale,  M.I. M.E.  Second  Edition,  enlarged.  With  Illustrations.  Crown  8vo, 
cloth.  [Just  Published.  9/0 

"The  book  should  be  in  the  hands  of  every  mason  or  student  of  stonework."— Collzeiy 
Gttardian. 

"  A  capital  handbook  for  all  who  manipulate  stone  for  building  or  ornamental  purposes." — 
Machinery  Market. 

PUMPS  AND  PUMPING. 

A  Handbook  for  Pump  Users.  Being  Notes  on  Selection,  Construction,  and 
Management.  By  M.  Powis  Bale,  M.I. M.E.  Third  Edition,  Revised. 
Crown  8vo,  cloth.  \.]ust  Published.  2/6 

"The  matter  is  set  forth  as  concisely  as  possible.  In  fact,  condensation  rather  than  diffuse- 
ness  has  been  the  author's  aim  throughout ;  yet  he  does  not  seem  to  have  omitted  anything  likely  to 
be  of  use." — yoicr7ial  of  Gas  Lighting. 

"  Thoroughly  practical  and  simply  and  clearly  written." — Glasgow  Herald. 

MILLING  MACHINES  AND  PROCESSES. 

A  Practical  Treatise  on  Shaping  Metals  by  Rotary  Cutters.  Including 
Information  on  Making  and  Grinding  the  Cutters.  By  Paul  N.  Hasluck, 
Author  of  "  Lathe-Work."  352  pp.  With  upwards  of  300  Engravings.  Large 
crown  8vo,  cloth      ...........    "f  2/6 

"  A  new  departure  in  engineering  literature.  .  .  .  We  can  recommend  this  work  to  all  in 
terested  in  milling  machines  ;  it  is  what  it  professes  to  be — a  practical  treatise." — Engineer. 

"  A  capital  and  reliable  book  which  will  no  doubt  be  of  considerable  service  both  to  those 
who  are  already  acquainted  with  the  process  as  well  as  to  those  who  contemplate  its  adoption.'  — 
Industries. 

LATHE=WORK. 

A  Practical  Treatise  on  the  Tools,  Appliances,  and  Processes  employed  in 
the  Art  of  Turning.    By  Paul  N.  Hasluck.    Fifth  Edition.    Crown  Svo, 

cloth  5/0 

"  Written  by  a  man  who  knows  not  only  how  work  ought  to  be  done,  but  who  also  knows  how 

to  do  it,  and  how  to  convey  his  knowledge  to  others.    To  all  turners  this  book  would  be  valuable." — 

Engineering. 

"  We  can  safely  recommend  the  work  to  young  engineers.  To  the  amateur  it  will  simply  be 
invaluable.    To  the  student  it  will  convey  a  great  deal  of  useful  information."— Engineer. 

SCREW=THREADS, 

And  Methods  of  Producing  Them.  With  numerous  Tables  and  complete 
Directions  for  using  Screw-Cutting  Lathes.  By  Paul  N.  Hasluck,  Author 
of  "Lathe-Work,"  &c.    With  Seventy-four  Illustrations.     Fourth  Edition, 

Re-written  and  Enlarged.    Waistcoat-pocket  size  1/6 

"  Full  of  useful  information,  hints  and  practical  criticism.  Taps,  dies,  and  screwing  tools 
generally  are  illustrated  and  their  actions  described." — Mechanical  World. 

"  It  is  a  complete  compendium  of  all  the  details  of  the  screw-cutting  lathe  ;  in  fact  a  multum- 
in-parvo  on  all  the  subjects  it  treats  w-^on." —Carpenter  and  Builder. 

TABLES  AND  MEMORANDA  FOR  ENGINEERS, 

MECHANICS,  ARCHITECTS,  BUILDERS,  &c. 

Selected  and  Arranged  by  Francis  Smith.  Sixth  Edition,  Revised,  including 
Electrical  Tables,  Formula,  and  Memoranda.  Waistcoat-pocket  size, 
limp  leather.  [Just  Published.  "1/6 

"  It  would,  perhaps,  be  as  difficult  to  make  a  small  pocket-book  selection  of  notes  and  formulae 
to  suit  ALL  engineers  as  it  would  be  to  make  a  universal  medicine  ;  but  Mr.  Smith's  waistcoat- 
pocket  collection  may  be  looked  upon  as  a  successful  attempt." — Engifieer. 

"  The  best  example  we  have  ever  seen  of  270  pages  of  useful  matter  packed  into  the  dimen- 
sions of  a  card-case." — Buildi7ig  News.  "  A  veritable  pocket  treasury  of  knowledge." — Iron. 

POCKET  GLOSSARY  OF  TECHNICAL  TERMS. 

English-French,  French-English  ;  with  Tables  suitable  for  the  Architectural, 
Engineering,  Manufacturing,  and  Nautical  Professions.  By  John  James 
Fletcher,  Engineer  and  Surveyor.    Second  Edition,  Revised  and  Enlarged, 

200  pp.    Waistcoat-pocket  size,  limp  leather  1/6 

"  It  is  a  very  great  advantage  for  readers  and  correspondents  in  France  and  England  to  have 
so  large  a  number  of  the  words  relating  to  engineering  and  manufacturers  collected  in  a  lilliputian 
volume.    The  little  book  will  be  useful  both  to  students  and  travellers." — Architect. 

"  The  glossary  of  terms  is  very  complete,  and  many  of  the  Tables  are  new  and  well  arranged. 
We  cordially  commend  the  book." — Mechanical  World. 
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THE  ENGINEER'S  YEAR  BOOK  FOR  1899. 

Comprising  Formulae,  Rules,  Tables,  Data  and  Memoranda  in  Civil,  Mechanical, 
Electrical,  Marine  and  Mine  Engineering.  By  H.  R.  Kempe,  A.M.  Inst.  C.E., 
M.I.E.E.,  Technical  Officer  of  the  Engineer-in-Chief 's  Office,  General  Post 
Office,  London,  Author  of  "A  Handbook  of  Electrical  Testing."  "The 
Electrical  Engineer's  Pocket-Book,"  &c.  With  about  900  Illustrations,  specially 
Engraved  for  the  work.  Crown  8vo,  750  pp.,  leather.  [Just  Published.  8/0 
"  Represents  an  enormous  quantity  of  work,  and  forms  a  desirable  book  of  reference." — The 
Engineer. 

"The  volume  is  distinctly  in  advance  of  most  similar  publications  in  this  country.'  — 
E^iffineering. 

"  This  valuable  and  well-designed  book  of  reference  meets  the  demands  of  all  descriptions  of 
engineers." — Sattcrday  Revieiu. 

"  Teems  with  up-to-date  information  in  every  branch  of  engineering  and  construction.  — 
Bidlding  News. 

"The  needs  of  the  engineering  profession  could  hardly  be  supplied  in  a  more  admirable, 
complete  and  convenient  form.  To  say  that  it  more  than  sustains  all  comparisons  is  praise  of  the 
highest  sort,  and  that  may  justly  be  said  of  it." — Milling  Jottrnal. 

"  There  is  certainly  room  for  the  newcomer,  which  supplies  explanations  and  directions,  as 
well  as  formulae  and  tables.  It  deserves  to  become  one  of  the  most  successful  of  the  technical 
annuals. " — A  rchitect. 

"  Brings  together  with  great  skill  all  the  technical  information  which  an  engineer  has  to  use 
day  by  day.    It  is  in  every  way  admirably  equipped,  and  is  sure  to  prove  successful." — Scotsman. 

"The  up-to-dateness  of  Mr.  Kempe's  compilation  is  a  quality  that  will  not  be  lost  on  the  busy 
people  for  whom  the  work  is  intended." — Glasgow  Herald. 

THE  PORTABLE  ENGINE. 

A  Practical  Manual  on  its  Construction  and  Management.  For  the  use 
of  Owners  and  Users  of  Steam  Engines  genera^)^     By  William  Dyson 

Wansbrough.    Crown  8vo,  cloth  3/6 

"  This  is  a  work  of  value  to  those  who  use  steam  machinery.  .  .  .  Should  be  read  by  everj' 
one  who  has  a  steam  engine,  on  a  farm  or  elsewhere." — Mark  Lane  tLxpress. 

"  We  cordially  commend  this  work  to  buyers  and  owners  of  steam-engines,  and  to  those  who 
have  to  do  with  their  construction  or  use." — Tiinber  Trades  ^otcrnaL 

"  Such  a  general  knowledge  of  the  steam-engine  as  Mr.  Wansbrough  furnishes  to  the  reader 
should  be  acquired  bj'  all  intelligent  owners  and  others  who  use  the  steam-engine." — Building  News. 

"An  excellent  text-book  of  this  useful  form  of  engine.  The  '  Hints  to  Purchasers'  contain  a 
good  deal  of  common-sense  and  practical  wisdom." — English  Mechanic. 

IRON  AND  STEEL. 

A  Work  for  the  Forge,  Foundry,  Factory,  and  Office.  Containing  ready, 
useful,  and  trustworthy  Information  for  Ironmasters  and  their  Stock-takers  ; 
Managers  of  Bar,  Rail,  Plate,  and  Sheet  Rolling  Mills ;  Iron  and  Metal 
Founders ;  Iron  Ship  and  Bridge  Builders ;  Mechanical,  Mining,  and  Con- 
sulting Engineers ;  Architects,  Contractors,  Builders,  &c.  By  Charles  Hoare, 
Author  of  "  The  Slide  Rule,"  &c.    Ninth  Edition.    32mo,  leather        .  6/0 

"  For  comprehensiveness  the  book  has  not  its  equal." — Iron. 

"  One  of  the  best  of  the  pocket  books." — English  Mechanic. 

CONDENSED  MECHANICS. 

A  Selection  of  Formulae,  Rules,  Tables,  and  Data  for  the  Use  pf  Engineering 
Students,  Science  Classes,  &c.  In  accordance  with  the  Requirements  of  the 
Science  and  Art  Department.    By  W.  G.  Crawford  Hughes,  A.M.I.C.E. 

Crown  8vo,  cloth  2/6 

"  The  book  is  well  fitted  for  those  who  are  either  confronted  with  practical  problems  in 
their  work,  or  are  preparing  for  examination  and  wish  to  refresh  their  knowledge  by  going  through 
their  formulae  again." — Marine  Engineer. 

"It  is  well  arranged,  and  meets  the  wants  of  those  for  whom  it  is  '\a.\.&-ad.&d.:'—Raihuay  News. 

THE  SAFE  USE  OF  STEAM. 

Containing  Rules  for  Unprofessional  Steam  Users.   By  an  Engineer.  Seventh 

Edition.    Sewed  •  .60. 

"  If  steam-users  would  but  learn  this  little  book  by  heart,  boiler  explosions  would  become 
sensations  by  their  xa.nty."— English  Mechanic. 

HEATING  BY  HOT  WATER. 

With  Information  and  Suggestions  on  the  best  Methods  of  Heating  Public, 
Private  and  Horticultural  Buildings.  By  Walter  Jones.  Second  Edition. 
With  96  Illustrations,  crown  8vo,  cloth     .       .  .       .       .     Net  2IQ 

"We  confidently  recommend  all  interested  in  heating  by  hot  water  to  secure  a  copy  of  this 
valuable  little  treatise." —The  Plumber  and  Decorator. 
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LIGHT    RAILWAYS    FOR   THE    UNITED  KINGDOM, 

INDIA,  AND  THE  COLONIES. 

A  Practical  Handbook  setting  forth  the  Principles  on  which  Light  Railways 
should  be  Constructed,  Worked,  and  Financed  ;  and  detailing  the  Cost  of 
Construction,  Equipment,  Revenue  and  Working  Expenses  of  Local  Railways 
already  established  in  the  above-mentioned  countries,  and  in  Belgium,  France, 
Switzerland,  &c.  By  J.  C.  Mackay,  F.G.S.,  A.M.  Inst.  C.E.  Illustrated 
with  Plates  and  Diagrams.  Medium  8vo,  cloth.  [Just  Published.  1  5/0 
"  Mr.  Mackay 's  volume  is  clearly  and  concisely  written,  admirably  arrang-ed,  and  freely 

illustrated.    The  book  is  exactly  what  has  been  long-  wanted.    We  recommend  it  to  all  intei-ested 

in  the  subject.    It  is  sure  to  have  a  wide  sale." — Rail-way  News. 

"Those  who  desire  to  have  within  reach  general  information  concerning' almost  all  the  light 

railway  systems  in  the  world  will  do  well  to  buy  Mr.  Mackay 's  book." — Eiiffiiieer. 

"  This  work  appears  very  opportunely,  when  the  extension  of  the  system  on  a  large  scale  to 

England  is  at  last  being  mooted.    In  its  pages  we  find  all  the  information  that  the  heart  of  man  can 

desire  on  the  subject.   .   .   .   every  detail  in  its  story,  founded  on  the  experience  of  other  countries 

and  applied  to  the  possibihties  of  England,  is  put  before  us." — Sj>ectator. 

PRACTICAL  TUNNELLING. 

Explaining  in  detail  Setting-out  the  Works,  Shaft-sinking,  and  Heading-driving, 
Ranging  the  Lines  and  Levelling  underground,  Sub-Excavating,  Timbering 
and  the  Construction  of  the  Brickwork  of  Tunnels,  with  the  amount  of  Labour 
required  for,  and  the  Cost  of,  the  various  portions  of  the  work.  By  Frederick 
W.  SiMMS,  M.Inst.  C.E.  Fourth  Edition,  Revised  and  Further  Extended, 
including  the  most  recent  (1895)  Examples  of  Sub-aqueous  and  other  Tunnels, 
by  D.  KiNNEAR  Clark,  M.  Inst.  C.E.  Imperial  8vo,  with  34  Folding  Plates 
and  other  Illustrations.    Cloth.  VJust  Published.    ^2  2s. 

"  The  present  (1896)  edition  has  been  brought  right  up  to  date,  and  is  thus  rendered  a  work  to 
which  civil  engineers  generally  should  have  ready  access,  and  to  which  engineers  who  have  con- 
struction work  can  hardly  afford  to  be  without,  but  which  to  the  younger  members  of  the  profession 
is  invaluable,  as  from  its  pages  they  can  learn  the  state  to  which  the  science  of  tunnelling  has 
attained. " — Railway  News. 

"The  estimation  in  which  Mr.  Simms's  book  has  been  held  for  many  years  cannot  be  more 
truly  expressed  than  in  the  words  of  the  late  Prof.  Rankine  :  '  The  best  source  of  information  on 
tlie  subject  of  tunnels  is  Mr.  F.  W.  Simms's  work  on  Practical  Tunnelling.'  "—Architect. 

THE  WATER  SUPPLY  OF  TOWNS  AND  THE  CON= 

STRUCTION  OF  WATER= WORKS. 

A  Practical  Treatise  for  the  Use  of  Engineers  and  Students  of  Engineering. 
By  W.  K.  Burton,  A.M.  Inst.  C.E.,  Professor  of  Sanitary  Engineering  in  the 
Imperial  University,  Tokyo,  Japan,  and  Consulting  Engineer  to  the  Tokyo 
Water-works.     Second  Edition,   Revised  and  Extended.     With  num.erous 
Plates  and  Illustrations.    Super-royal  8vo,  buckram.  \Just  Published.  25/0 
I.  Introductory.  —  II.  Different  Qualities  of  Water.  —  III.  Quantity  of 
Water  to  be  Provided.— IV.  On  Ascertaining  v/hether  a  Proposed  Source  of 
Supply  is  Sufficient. —V.  On  estimating  the  Storage  Capacity  required 
TO  BE  Provided.— VI.  Classification  of  Water-works.— Vll.  Impounding  Reser- 
voirs.—Vlll.  Earthwork  Dams.— IX.  Masonry  Daims.— X.  The  Purification  of 
Water.— XI.  Settling  Reservoirs.— XII.  Sand  Filtration.— xill.  Purification 
of  Water  by  Action  of  Iron,  Softening  of  Water  by  Action  of  Lime,  Natural 
Filtration.— XIV.  Service  or  Clean  Water  Reservoirs— Water  Towers— Stand 
Pipes.— XV.  The  Connection  of  Settling  Reservoirs,  Filter  Beds  and  Service 
Reservoirs.— XVI.  Pumping  Machinery.— XVll.  Flow  of  water  in  Conduits- 
Pipes  AND  Open  Channels.— XVIII.  Distribution  Systems.— XIX.  Special  Pro- 
visions FOR  THE  Extinction  of  Fire.— XX.  Pipes  for  Water-works.— XXI.  Pre- 
vention OF  Waste  of  Water.— XXII.  Various  Applications  used  in  Connection 
WITH  Water-works. 

Appendix  I.  By  Prof.  JOHN  MILNE,  F.R.S.— Considerations  concerning  the 
Probable  Effects  of  Earthquakes  on  Water-works,  and  the  Special  Pre- 
cautions TO  BE  taken  in  EARTHQUAKE  COUNTRIES. 

Appendix  II.  By  JOHN  DE  RIJKE,  C.E.— On  Sand  Dunes  and  Dune  Sand  as 
A  Source  of  Water  Supply. 

"  The  chapter  upon  filtration  of  water  is  very  complete,  and  the  details  of  construction  well 
illustrated.  .  .  .  The  work  should  be  specially  valuable  to  civil  engfineers  engaged  in  work  in 
Japan,  but  the  interest  is  by  no  means  confined  to  that  localitjf." — Engineer. 

"  We  congratulate  the  author  upon  the  practical  commonsense  shown  in  the  preparation  of 
this  work.  .  .  .  The  plates  and  diagrams  have  evidently  been  prepared  with  great  care,  and 
cannot  fail  to  be  of  great  assistance  to  the  student." — Builder. 

_  "  The  whole  art  of  water-works  construction  is  dealt  with  in  a  clear  and  comprehensive  fashion 
in  this  handsome  volume.  .  .  .  Mr.  Burton's  practical  treatise  shows  in  all  its  sections  the  fruit 
of  independent  study  and  individual  experience.  It  is  largely  based  upon  his  own  practice  in  the 
branch  of  engineering  of  which  it  Xxq^Xs." —Sattirday  Review. 
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THE  WATER  SUPPLY  OF  CITIES  AND  TOWNS. 

By  William  Humber,  A.  M.  Inst.  C.E.,  and  M.Inst.  M.E.,  Author  of  "Cast 
and  Wrought  Iron  Bridge  Construction,"  &c.,  &c.  Illustrated  with  50  Double 
Plates,  I  Single  Plate,  Coloured  Frontispiece,  and  upwards  of  250  Woodcuts, 
and  containing  400  pp.  of  Text.     Imp.  4to,  elegantly   and  substantially 

half-bound  in  morocco  JVci  £6  6s. 

List  of  Contents. 
I.  Historical  Sketch  of  soinie  of  the  means  that  have  been  adopted  for 
THE  SUPPLY  of  Water  to  Cities  and  Towns.— II.  Water  and  the  Foreign  Matter 

USUALLY  associated  WITH  IT.— III.  RAINFALL  AND  EVAPORATION.— IV.  SPRINGS  AND 
THE  WATER-BEARING  FORMATIONS  OF  VARIOUS  DISTRICTS.— V.  MEASUREMENT  AND 
ESTIMATION  OF  THE  FLOW  OF  WATER.— VI.   ON  THE  SELECTION  OF  THE  SOURCE  OF 

SUPPLY.— VII.  Wells.— VIII.  Reservoirs.— IX.  the  purification  of  water.— 
X.  Pumps.— XI.  pumping  machinery.— XII.  Conduits.— XIII.  Distribution  of  Water. 
—XIV.  Meters,  Service  Pipes,  and  House  Fittings.— XV.  The  Law  of  Economy  of 
Water-works.— XVI.  Constant  and  Intermittent  Supply.— XVII.  Description  of 
Plates.— Appendices,  giving  Tables  of  Rates  of  rSuppLY,  Velocities,  &c.,  &c., 
together  with  Specifications  of  several  Works  illustrated,  among  which 
will  be  found  :  Aberdeen,  Bideford,  Canterbury,  Dundee,  Halifax,  Lambeth, 
Rotherham,  Dublin,  and  others. 

"  The  most  systematic  and  valuable  work  upon  water  supply  hitherto  produced  in  Eng-lish,  or 
in  any  other  language.  .  .  .  Mr.  Humber's  work  is  characterised  almost  throughout  by  an 
exhaustiveness  much  more  distinctive  of  French  and  German  than  of  English  technical  treatises." — 

RURAL  WATER  SUPPLY. 

A  Practical  Handbook  on  the  Supply  of  Water  and  Construction  of  Water- 
works for  small  Country  Districts.  By  Allan  Greenwell,  A.M.I.C.E., 
and  W.  T.  Curry,  A.M.I.C.E.,  F.G.S.  With  Illustrations.  Second  Edition, 
Revised.    Crown  8vo,  cloth.  [J'i'st  Published.  QjQ 

"  We  conscientiously  recommend  it  as  a  very  useful  book  for  those  concerned  in  obtaining 
water  for  small  districts,  giving  a  great  deal  of  practical  information  in  a  small  compass." — Builder. 
"  The  volume  contains  valuable  information  upon  all  matters  connected  with  water  supply 
.    .    It  is  full  of  details  on  points  which  are  continually  before  water-works  engineers." — 
Nattire. 


HYDRAULIC  TABLES,  CO=EFFICIENTS,  &  FORMUL/E. 

For  Finding  the  Discharge  of  Water  from  Orifices,  Notches,  Weirs,  Pipes,  and 
Rivers.    With  New  Formulae,  Tables,  and  General  Information  on  Rain-fall, 
Catchment-Basins,  Drainage,  Sewerage,  Water  Supply  for  Towns  and  Mill 
Power.     By  John  Neville,  Civil  Engineer,  M.R.I.A.     Third  Edition, 
revised,  with  additions.    Numerous  Illustrations.    Crown  8vo,  cloth   .    1  4/0 
"  It  is,  of  all  English  books  on  the  subject,  the  one  nearest  to  completeness.    .    .    .  From 
the  good  arrangement  of  the  matter,  the  clear  explanations  and  abundance  of  formulae,  the  carefully 
calculated  tables,  and,  above  all,  the  thorough  acquaintance  with  both  theory  and  construction, 
which  is  displayed  from  first  to  last,  the  book  will  be  found  to  be  an  acquisition." — Architect. 


HYDRAULIC  MANUAL. 

Consisting  of  Working  Tables  and  Explanatory  Text.  Intended  as  a  Guide  in 
Hydraulic  Calculations  and  Field  Operations.  By  Lowis  D'A.  Jackson, 
Author  of  "Aid  to  Survey  Practice,"  "Modern  Metrology,"  &c.  Fourth 

Edition,  Enlarged.    Large  crown  8vo,  cloth  "1 6/0 

"  The  author  has  had  a  wide  experience  in  hydraulic  engineering  and  has  been  a  careful 

observer  of  the  facts  which  have  come  under  his  notice,  and  from  the  great  mass  of  material  at  his 

command  he  has  constructed  a  manual  which  may  be  accepted  as  a  trustworthy  guide  to  this 

branch  of  the  engineer's  profession." — Eni^iiteering. 

"  The  most  useful  feature  of  this  work  is  its  freedom  from  what  is  superannuated,  and  its 

thorough  adoption  of  recent  experiments ;  the  text  is  in  fact  in  great  part  a  short  account  of  the 

great  modern  experiments." — Natia'e. 

WATER  ENGINEERING. 

A  Practical  Treatise  on  the  Measurement,  Storage,  Conveyance,  and  Utilisa- 
tion of  Water  for  the  Supply  of  Towns,  for  Mill  Power,  and  for  other  Purposes. 
By  C.  Slagg,  a.  M.  Inst.  C.E.  Second  Edition.  Crown  8vo,  cloth  .  7/6 
As  a  small  practical  treatise  on  the  water  supply  of  towns,  and  on  some  applications  of  water- 
power,  the  work  is  in  many  respects  excellent." — Eiigi^teeriitg. 

"  The  author  has  collated  the  results  deduced  from  the  experiments  of  the  most  eminent 
authorities,  and  has  presented  them  in  a  compact  and  practical  form,  accompanied  by  very  clear 
and  detailed  explanations.  .  .  .  The  appHcation  of  water  as  a  motive  power  is  treated  very 
carefully  and  exhaustiveiy. " — Builder. 
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MASONRY  DAMS  FROM  INCEPTION  TO  COMPLETION. 

Including  numerous  Formulae,  Forms  of  Specification  and  Tender,  Pocket 
Diagram  of  Forces,  &c.  For  the  use  of  Civil  and  Mining  Engineers.  By 
C.  F.  Courtney,  M.  Inst.  C.E.    8vo,  cloth.  [Just  Published.  9/0 

RIVER  BARS. 

The  Causes  of  their  Formation,  and  their  Treatment  by  "  Induced  Tidal 
Scour ;  "  with  a  Description  of  the  Successful  Reduction  by  this  Method  of 
the  Bar  at  Dublin.    By  I.  J.  Mann,  Assist.  Eng.  to  the  Dublin  Port  and  Docks 

Board.    Royal  8vo,  cloth  7/6 

"  We  recommend  all  interested  in  harbour  works — and,  indeed,  those  concerned  in  the 

improvements  of  rivers  generally — to  read  INIr.  Mann's  interesting  work  on  the  treatment  of  river 

bars." — Eiigioieer. 

DRAINAGE   OF   LANDS,  TOWNS   AND  BUILDINGS. 

By  G.  D.  Dempsey,  C.E.    Revised,  with  large  Additions  on  Recent  Prac- 
tice IN  Drainage  Engineering,  by  D.  Kinnear  Clark,  M.  Inst.  C.E., 
Author  of  "Tramways  :  their  Construction  and  Working."  Cr.  8vo,  cloth  .  4/6 
"  The  new  matter  added  to  Mr.  Denipsey's  excellent  work  is  characterised  by  the  compre- 
hensive grasp  and  accuracy  of  detail  for  which  the  name  of  Mr.  D.  K.  Clark  is  a  sufficient 
voucher." — A  thenceiivi. 


TRAMWAYS:  THEIR  CONSTRUCTION  AND  WORKING. 

Embracing  a  Comprehensive  History  of  the  System ;  with  an  exhaustive 
Analysis  of  the  Various  Modes  of  Traction,  including  Horse  Power,  Steam, 
Cable  Traction,  Electric  Traction,  &c.  ;  a  Description  of  the  Varieties  of 
Rolling  Stock ;  and  ample  Details  of  Cost  and  Working  Expenses,  New 
Edition,  Thoroughly  Revised,  and  Including  the  Progress  recently  made  in 
Tramway  Construction,  &c.,  &c.  By  D.  Kinnear  Clark,  M.  Inst.  C.E. 
With  400  Illustrations.    8vo,  780  pp.,  buckram.  [Just  Published.  28/0 

"  Although  described  as  a  new  edition,  this  book  is  really  a  new  one,  a  large  part  of  it,  which 
covers  historical  ground,  having  been  re-written  and  amplified  ;  while  the  parts  which  relate  to  all 
that  has  been  done  since  1882  appear  in  this  edition  only.  It  is  sixteen  years  since  the  first  edition 
appeared,  and  twelve  years  since  the  supplementary  volume  to  the  first  book  was  published. 
After  a  lapse,  then,  of  twelve  years,  it  is  obvious  that  the  author  has  at  his  disposal  a  vast 
quantity  of  descriptive  and  statistical  information,  with  which  he  may,  and  has,  produced  a 
volume  of  great  value  to  all  interested  in  tramway  construction  and  working.  The  new  volume  is 
one  which  will  rank,  among  tramway  engineers  and  those  interested  in  tramway  working,  with  his 
world-famed  book  on  railway  machinery." — The  Ejigineer,  March  8,  1895. 


PRACTICAL  SURVEYING. 

A  Text-Book  for  Students  preparing  for  Examinations  or  for  Survey-work  in 
the  Colonies.    By  George  W.  Usill,  A. M.I. C.E.    With  4  Plates  and  up- 
wards of  330  Illustrations.    Fifth  Edition,  Revised  and  Enlarged.  Including 
Tables  of  Natural  Sines,  Tangents,  Secants,  &c.    Crown  Bvo,  cloth  T/6  5  or, 
on  Thin  Paper,  bound  in  limp  leather,  gilt  edges,  rounded  corners,  for 
pocket  use       ............  12/6 

"The  best  forms  of  instruments  are  described  as  to  their  construction,  uses  and  modes 
of  employment,  and  there  are  innumerable  hints  on  work  and  equipment  such  as  the  author,  in 
his  experience  as  surveyor,  draughtsman  and  teacher,  has  found  necessary,  and  which  the  student 
in  his  inexperience  will  find  most  serviceable." — E^igi-iieer. 

"  The  latest  treatise  in  the  English  language  on  surveying,  and  we  have  no  hesitation  in  say- 
ing that  the  student  will  find  it  a  better  guide  than  any  of  its  predecessors.  Deserves  to  be 
recognised  as  the  first  book  which  should  be  put  in  the  hands  of  a  pupil  of  Civil  Engineering." — 
Architect. 


AID  TO  SURVEY  PRACTICE. 

For  Reference  in  Surveying,  Levelling,  and  Setting-out ;  and  in  Route  Sur- 
veys of  Travellers  by  Land  and  Sea.  With  Tables,  Illustrations,  and  Records. 
By  Lowis  D'A.  Jackson,  A.M. I. C.E.    Second  Edition,  Enlarged.  Large 

crown  Bvo,  cloth  "I  2/6 

"  Mr.  Jackson  has  produced  a  valuable  ^'«(/^-7;z^c?<;;;z  for  the  surveyor.    We  can  recommend 

this  book  as  containing  an  admirable  supplement  to  the  teaching  of  the  accomplished  surveyor." — 

Athencenm. 

"As  a  text -book  we  should  advise  all  surveyors  to  place  it  in  their  libraries,  and  study  well 
the  matured  instructions  afforded  in  its  pages."— Cc/Zz^rjj'  G7(a?'dia7i. 

"The  author  brings  to  his  work  a  fortunate  union  of  theory  and  practical  experience  which, 
aided  by  a  clear  and  lucid  st3'le  of  writing,  renders  the  book  a  very  useful  one." — Builder. 


CROSBY  LOCKWOOD  &-  SON'S  CATALOGUE. 


ENGINEER'S  &  MINING  SURVEYOR'S  FIELD  BOOK. 

Consisting  of  a  Series  of  Tables,  with  Rules,  Explanations  of  Systems,  and 
use  of  Theodolite  for  Traverse  Surveying  and  plotting  the  work  with  minute 
accuracy  by  means  of  Straight  Edge  and  Set  Square  only  ;  Levelling  with  the 
Theodolite,  Casting-out  and  Reducing  Levels  to  Datum,  and  Plotting  Sections 
in  the  ordinary  manner ;  Setting-out  Curves  with  the  Theodolite  by  Tangential 
Angles  and  Multiples  with  Right  and  Left-hand  Readings  of  the  Instrument ; 
Setting-out  Curves  without  Theodolite  on  the  System  of  Tangential  Angles  by 
Sets  of  Tangents  and  Offsets  ;  and  Earthwork  Tables  to  80  feet  deep,  calcu- 
lated for  every  6  inches  in  depth.  By  W.  Davis  Haskoll,  C.E.  With 
numerous  Woodcuts.  Fourth  Edition,  Enlarged.  Crown  8vo,  cloth  .  1  2/0 
"  The  book  is  very  handy ;  the  separate  tables  of  sines  and  tangents  to  every  minute  will  make 
It  useful  for  many  other  purposes,  the  genuine  traverse  tables  existing  all  the  same." — Athencenm. 

"Every  person  engaged  in  engineering  field  operations  will  estimate  the  importance  of  such 
a  work  and  the  amount  of  valuable  time  which  will  be  saved  by  reference  to  a  set  of  reliable  tables 
prepared  with  the  accuracy  and  fulness  of  those  given  in  this  volume." — Railway  News. 

LAND   AND  MARINE  SURVEYING. 

In  Reference  to  the  Preparation  of  Plans  for  Roads  and  Railways  ;  Canals, 
Rivers,  Towns'  Water  Supplies ;  Docks  and  Harbours.  With  Description 
and  Use  of  Surveying  Instruments.  By  W.  Davis  Haskoll,  C.E.  Second 
Edition,  Revised,  with  Additions.  Large  crown  8vo,  cloth  .  .  .  9/0 
"This  book  must  prove  of  great  value  to  the  student.  AVe  have  no  hesitation  in  recom- 
mending it.  feeling  assured  that  it  will  more  than  repay  a  careful  study." — Mechajiical  Wo7'ld. 

"  A  most  useful  book  for  the  student.  We  strongly  recommend  it  as  a  carefully-written 
and  valuable  text-book.    It  enjoys  a  well-deserved  repute  among  surveyors." — Buildej'. 

"This  volume  cannot  fail  to  prove  of  the  utmost  practical  utility.  It  may  be  safely  recom- 
mended to  all  students  who  aspire  to  become  clean  and  expert  surveyors." — Mining  Jotirnal. 

PRINCIPLES  AND  PRACTICE  OF  LEVELLING. 

Showing  its  Application  to  Purposes  of  Railway  and  Civil  Engineering  in 
the  Construction  of  Roads  ;  with  Mr.  Telford's  Rules  for  the  same.  By 
Frederick  W.  Simms,  F.G.S.,  M.Inst.  C.E.    Eighth  Edition,  with  the 
addition  of  Law's  Practical  Examples  for  Setting-out  Railway  Curves,  and 
Trautwine's  Field  Practice  of  Laying-out  Circular  Curves.    With  7  Plates 
and  numerous  Woodcuts,  8vo,  cloth  ........  8/6 

Trautwine  on  Curves  may  be  had  separate  5/0 

"  The  text-book  on  levelling  in  most  of  our  engineering  schools  and  colleges." — Ejighieer. 

"The  publishers  have  rendered  a  substantial  service  to  the  profession,  especially  to  the 
younger  members,  by  bringing  out  the  present  edition  of  Mr.  Simms's  useful  work." — Eiigiiieerittg. 

AN   OUTLINE  OF  THE   METHOD  OF  CONDUCTING 
A  TRIGONOMETRICAL  SURVEY. 

For  the  Formation  of  Geographical  and  Topographical  Maps  and  Plans,  Mili- 
tary Reconnaissance,  LEVELLING,  &c.,  with  Useful  Problems,  Formulae, 
and  Tables.    By  Lieut. -General  Frome,  R.E.    Fourth  Edition,  Revised  and 
partly  Re-written  by  Major-General  Sir  Charles  Warren,  G.C.M.G.,  R.E. 
With  19  Plates  and  115  Woodcuts,  royal  8vo,  cloth      .       .       .       .    1  6/0 
"  No  words  of  praise  from  us  can  strengthen  the  position  so  well  and  so  steadily  maintained 
•by  this  work.    Sir  Charles  Warren  has  revised  the  entire  work,  and  made  such  additions  as  were 
necessary  to  bring  every  portion  of  the  contents  up  to  the  present  date." — Broad  Arrow. 

TABLES  OF  TANGENTIAL  ANGLES  AND  MULTIPLES 
FOR  5ETT!Na=OUT  CURVES. 

From  5  to  200  Radius.  By  A.  Beazeley,  M.  Inst.  C.E.  6th  Edition, 
Revised.  With  an  Appendix  on  the  use  of  the  Tables  for  Measuring  up 
Curves.    Printed  on  50  Cards,  and  sold  in  a  cloth  box,  waistcoat-pocket  size. 

ijust  Published,  3/6 

"  Each  table  is  printed  on  a  card,  which,  placed  on  the  theodolite,  leaves  the  hands  free 
to  manipulate  the  instrument — no  small  advantage  as  regards  the  rapidity  of  work." — E}igi?ieer. 

"  Very  handy  :  a  man  may  know  that  all  his  day's  work  must  fall  on  two  of  these  cards,  which 
he  puts  into  his  own  card-case,  and  leaves  the  rest  behind." — Athejiceujn. 

HANDY  GENERAL  EARTH=WORK  TABLES. 

Giving  the  Contents  in  Cubic  Yards  of  Centre  and  Slopes  of  Cuttings  and 
Embankments  from  3  inches  to  80  feet  in  Depth  or  Height,  for  use  with  either 
66  feet  Chain  or  100  feet  Chain.  By  J.  H.  Watson  Buck,  M.  Inst.  C.E. 
On  a  Sheet  mounted  in  cloth  case.  [Just  Published.  3/6 
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EARTHWORK  TABLES. 

Showing  the  Contents  in  Cubic  Yards  of  Embankments,  Cuttings,  &c.,  of 
Heights  or  Depths  up  to  an  average  of  80  feet.  By  Joseph  Broadbent,  C.E., 
and  Francis  Campin,  C.E,    Crown  8vo,  cloth       ...  .  5/0 


A  MANUAL  ON  EARTHWORK. 

By  Alex.  J.  S.  Graham,  C.E.  With  numerous  Diagrams.  Second  Edition. 
iBmo,  cloth   .       .       .  Q.jQ 

THE  CONSTRUCTION  OF  LARGE  TUNNEL  SHAFTS. 

A  Practical  and  Theoretical  Essay.    By  J.  H.  Watson  Buck,  M.  Inst.  C.E., 
Resident  Engineer,  L.  and  N.  W.  R.    With  Folding  Plates,  Bvo,  cloth  1  2/0 
"  Many  of  the  methods  g-iven  are  of  extreme  practical  value  to  the  mason,  and  the  observa- 
tions on  the  form  of  arch,  the  rules  for  ordering  the  stone,  and  the  construction  of  the  templates, 
will  be  found  of  considerable  use.    We  commend  the  book  to  the  engineering-  profession."— 
Building  Neius. 

"  Will  be  regarded  by  civil  engineers  as  of  the  utmost  value,  and  calculated  to  save  much 
time  and  obviate  m.any  mistakes." — Colliery  Gj<ardia7i. 

CAST  &  WROUGHT  IRON  BRIDGE  CONSTRUCTION. 

(A  Complete  and  Practical  Treatise  on),  including  Iron  Foundations.  In 
Three  Parts.— Theoretical,  Practical,  and  Descriptive.  By  William  Humber, 
A.  M.  Inst.  C.E.,  and  M.  Inst.  M.E.  Third  Edition,  revised  and_  much  im- 
proved,  with  115  Double  Plates  (20  of  which  now  first  appear  in  this  edition), 
and  numerous  Additions  to  the  Text.    In  2  vols.,  imp.  410,  half-bound  in 

morocco  £6  16s.  6d. 

"  A  very  valuable  contribution  to  the  standard  literature  of  civil  engineering.  In  addition  to 
elevations,  plans,  and  sections,  large  scale  details  are  given,  which  very  much  enhance  tlie 
instructive  worth  of  those  illustrations." — Ciziil  E^ij^ineer  and  Architect's  Journal. 

"Mr.  Number's  stately  volumes,  lately  issued — in  which  the  most  important  bridges 
erected  during  the  last  five  years,  under  the  direction  of  the  late  Mr.  Brunei,  Sir  W.  Cubitt, 
Mr.  Hawkshaw,  Mr.  Page,  Mr.  Fowler,  Mr.  Hemans,  and  oti.ers  among  our  most  eminent 
engineers,  are  drawn  and  specified  in  great  detail." — Engineer. 

ESSAY  ON  OBLIQUE  BRIDGES 

(Practical  and  Theoretical).  With  13  large  Plates.  By  the  late  George 
Watson  Buck,  M.I. C.E.  Fourth  Edition,  revised  by  his  Son,  J.  H.  Watson 
Buck,  M.I. C.E.  ;  and  with  the  addition  of  Description  to  Diagrams  for 
Facilitating  the  Construction  of  Oblique  Bridges,  by  W.  H.  Barlow,  M.I. C.E. 

Royal  8vo,  cloth  1  2/0 

"  The  standard  text-book  for  all  engineers  regarding  skew  arches  is  Mr.  Buck's  treatise, 
and  it  would  be  impossible  to  consult  a  better." — Engineer. 

"Mr.  Buck's  treatise  is  recognised  as  a  standard  text-book,  and  his  treatment  has  divested 
the  subject  of  many  of  the  intricacies  supposed  to  belong  to  it.  As  a  guide  to  the  engineer  and 
architect,  on  a  confessedly  difficult  subject,  Mr.  Buck's  work  is  unsurpassed." — Btnlding  News. 

THE  CONSTRUCTION  OF  OBLIQUE  ARCHES 

(A  Practical  Treatise  on).  By  John  Hart.  Third  Edition,  with  Plates. 
Imperial  8vo,  cloth  8/0 

GRAPHIC  AND  ANALYTIC  STATICS. 

In  their  Practical  Application  to  the  Treatment  of  Stresses  in  Roofs,  Solid 
Girders,  Lattice,  Bowstring,  and  Suspension  Bridges,  Braced  Iron  Arches  and 
Piers,  and  other  Frameworks.  By  R.  Hudson  Graham,  C.E.  Containing 
Diagrams  and  Plates  to  Scale.  With  numerous  Examples,  many  taken  from 
existing  Structures.  Specially  arranged  for  Class-work  in  Colleges  and 
Universities.  Second  Edition,  Revised  and  Enlarged.  8vo,  cloth  .  "J  6/0 
"  Mr.  Graham's  book  will  find  a  place  wherever  graphic  and  analytic  statics  are  used  or 
studied. " — Engineer. 

"The  work  is  excellent  from  a  practical  point  of  view,  and  has  evidently  been  prepared 
with  much  care.  The  directions  for  working  are  simple,  and  are  illustrated  by  an  abundance  of 
well-selected  examples.    It  is  an  excellent  text-book  for  the  practical  draughtsman." — Athenceirm. 

PRACTICAL  GEOMETRY. 

For  the  Architect,  Engineer,  and  Mechanic.  Giving  Rules  for  the  Delineation 
and  Application  of  various  Geometrical  Lines,  Figures,  and  Curves.  By 

E.  W.  Tarn,  M.A.,  Architect.    8vo,  cloth  9/0 

'*  No  book  with  the  same  objects  in  view  has  ever  been  published  in  which  the  clearness  of 
the  rules  laid  down  and  the  illustrative  diagrams  have  been  so  sdiXHsidLCtory."— Scotsman. 
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THE  GEOMETRY  OF  COMPASSES. 

Or,  Problems  Resolved  by  the  mere  Description  of  Circles  and  the  Use  of 
Coloured  Diagrams  and  Sj^mbols.  By  Oliver  Byrne.  Coloured  Plates. 
Crown  8vo,  cloth  3/6 

WEIGHTS  OF  WROUGHT  IRON  &  STEEL  GIRDERS. 

A  Graphic  Table  for  Facilitating  the  Computation  of  the  Weights  of  Wrought 
Iron  and  Steel  Girders,  &c.,  for  Parliamentary  and  other  Estimates,  By 
J.  H.  Watson  Buck,  M.  Inst.  C.E.    On  a  Sheet  2/6 

HANDY  BOOK  FOR  THE  CALCULATION  OF  STRAINS 

In  Girders  and  Similar  Structures  and  their  Strength.  Consisting  of  Formulae 
and  Corresponding  Diagrams,  with  numerous  details  for  Practical  Applica- 
tion, &c.  By  William  Humber,  A.  M.  Inst.  C.E.,  &c.  Fifth  Edition. 
Crown  8vo,  with  nearly  loo  Woodcuts  and  3  Plates,  cloth     .       .       •  T/6 

"  The  formulae  are  neatly  expressed,  and  the  diagrams  good." — Athe7i(zum. 
"  We  heartily  commend  this  really  handy  book  to  our  engineer  and  architect  readers." — 
Ejiglish  Mechanic. 

TRUSSES  OF  WOOD  AND  IRON. 

Practical  Applications  of  Science  in  Determining  the  Stresses,  Breaking 
Weights,  Safe  Loads,  Scantlings,  and  Details  of  Construction.  With  Complete 
Working  Drawings.  By  William  Griffiths,  Surveyor,  Assistant  Master, 
Tranmere  School  of  Science  and  Art.  Oblong  8vo,  cloth  .  .  .  4/6 
"This  handy  little  book  enters  so  minutely  into  every  detail  connected  with  the  con- 
struction of  roof  trusses  that  no  student  need  be  ignorant  of  these  matters." — Practical  Ejigiiieer. 

THE   STRAINS  ON  STRUCTURES  OF  IRONWORK. 

With  Practical  Remarks  on  Iron  Construction.  By  F.  W.  Sheilds,  M.I. C.E. 
8vo,  cloth  5/0 

A  TREATISE  ON  THE  STRENGTH  OF  MATERIALS. 

With  Rules  for  Application  in  Architecture,  the  Construction  of  Suspension 
Bridges,  Railways,  &c.  By  Peter  Barlow,  F.R.S.  A  new  Edition,  revised 
by  his  Sons,  P.  W.  Barlow,  F.R.S.,  and  W.  H.  Barlow,  F.R.S.  ;  to  which 
are  added.  Experiments  by  Hodgkinson,  Fairbairn,  and  Kirkaldy  ;  and 
Formulae  for  calculating  Girders,  &c.  Arranged  and  Edited  by  Wm.  Humber, 
A.  M.Inst.  C.E.    Demy  8vo,  400  pp.,  with  19  large  Plates  and  numerous 

Woodcuts,  cloth      .       .   1 S/O 

"  Valuable  alike  to  the  student,  tyro,  and  the  experienced  practitioner,  it  will  always  rank 

in  future  as  it  has  hitherto  done,  as  the  standard  treatise  on  that  particular  subject." — Engineer. 

"As  a  scientific  work  of  the  first  class,  it  deserves  a  foremost  place  on  the  bookshelves  of 

every  civil  engineer  and  practical  mechanic." — English  Mechanic. 

STRENGTH  OF  CAST  IRON  AND  OTHER  METALS. 

By  Thomas  Tredgold,  C.E.  Fifth  Edition,  including  Hodgkinson's  Experi- 
mental Researches.    8vo,  cloth  1 2/0 

SAFE  RAILWAY  WORKING. 

A  Treatise  on  Railway  Accidents,  their  Cause  and  Prevention  ;  with  a  De- 
scription of  Modern  Appliances  and  Systems.  By  Clement  E.  Stretton, 
C.E.,  Vice-President  and  Consulting  Engineer,  Amalgamated  Society  of 
Railway  Servants.    With  Illustrations  and  Coloured  Plates.    Third  Edition, 

Enlarged.    Crown  8vo,  cloth  3/6 

"A  book  for  the  engineer,  the  directors,  the  managers;  and,  in  short,  all  who  wish  for 

information  on  railway  matters  will  find  a  perfect  encyclopaedia  in  'Safe  Railway  Working.' "— 

Railway  Review. 

"We  commend  the  remarks  on  railway  signalling  to  all  railway  managers,  especially  where 
a  uniform  code  and  practice  is  advocated." — HerepatJis  Raihuay  Jonrnal. 

EXPANSION  OF  STRUCTURES  BY  HEAT. 

By  John  Keily,  C.E.,  late  of  the  Indian  Public  Works  Department.  Crown 

8vo,  cloth  3/6 

"  The  aim  the  author  has  set  before  him,  viz.,  to  show  the  effects  of  heat  upon  metallic  and 
other  structures,  is  a  laudable  one,  for  this  is  a  branch  of  physics  upon  which  the  engineer  or 
architect  can  find  but  little  reliable  and  comprehensive  data  in  \>oo\s."— Builder. 
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RECORD    OF    THE    PROGRESS    OF  MODERN 

ENGINEERING. 

Complete  in  Four  Volumes,  imperial  4to,  half-morocco,  price  £12  12s. 

Each  volume  sold  separately,  as  follows  : — 
First  Series,  Comprising  Civil,  Mechanical,  Marine,  Hydraulic,  Railway, 
Bridge,  and  other  Engineering  Works,  &c.  By  William  Humber, 
A.  M.  Inst.  C.E.,  &c.  Imp.  410,  with  36  Double  Plates,  drawn  to  a  large  scale, 
Photographic  Portrait  of  John  Hawkshaw,  C.E.,  F.R.S.,  &c.,  and  copious 
descriptive  Letterpress,  Specifications,  &c.    Half-morocco      .       .    £3  3s. 

List  of  the  Plates  and  Diagrams, 

Victoria  Station  and  Roof,  L.  B.  &  S.  C.  R.  (8  plates)  ;  Southport  Pier 
(2  PLATES) ;  Victoria  Station  and  Roof,  L.  C.  &  D.  and  G.  W.  R.  (6  plates)  ;  Roof 
OF  Cremorne  Music  Hall;  Bridge  oyer  G.  N.  Railway:  Roof  of  Station, 
Dutch  Rhenish  Rail.  (2  plates)  ;  Bridge  over  the  Thames,  West  London 
Extension  Railway  (5  plates);  armour  Plates:  Suspension  Bridge,  Thames 
(4  PLATES);  The  Allen  Engine;  Suspension  Bridge,  A\-on  (3  plates);  Under- 
ground Railway  (3  plates). 


HUMBERTS  PROGRESS  OF  MODERN  ENGINEERING. 

Second  Series.  Imp.  4to,  with  3  Double  Plates,  Photographic  Portrait  of 
Robert  Stephenson,  C.E.,  M.P.,  F.R.S.,  &c.,  and  copious  descriptive  Letter- 
press, Specifications,  &c.    Half-morocco  ......    ^3  3s. 

List  of  the  Plates  and  Diagrams. 

Birkenhead  Docks,  Low  Water  Basin  (15  plates)  ;  Charing  Cross  Station 
Roof,  C.  C.  Railway  (3  plates);  Digswell  Viaduct,  Great  Northern  Railway; 
Robbery  Wood  Viaduct,  Great  Northern  Railway;  Iron  Permanent  Way; 
Clydach  Viaduct,  Merthyr,  Tredegar,  and  Abergavenny  Railway  ;  Ebbw 
Viaduct,  Merthyr,  Tredegar,  and  Abergavenny  Railway;  College  Wood 
Viaduct,  Cornwall  Railway;  Dublin  Winter  Palace  Roof  (3  plates);  Bridge 
OVER  THE  Thames,  L.  C.  &  D.  Railway  (6  plates);  Albert  Harbour,  Greenock 
(4  plates). 


HUMBERTS  PROGRESS  OF  MODERN  ENGINEERING. 

Third  Series.    Imp.  4to,  with  40  Double  Plates,  Photographic  Portrait  of 
J.  R.  M 'Clean,  late  Pres.  Inst.  C.E.,  and  copious  descriptive  Letterpress, 
Specifications,  &c.    Half-morocco    .......    £3  3s. 

List  of  the  Plates  and  Diagrams. 

Main  Drainage,  Metropolis.— TVcr^/t  Side.— 'Ma.'p  showing  Interception  of 
SEWERS;  Middle  Level  Sewer  (2  plates);  Outfall  Sewer,  Bridge  over  River 
Lea  (3  plates)  ;  Outfall  Sewer,  Bridge  over  Marsh  Lane,  North  Woolwich 
Railway,  and  Bow  and  Barking  Railway  Junction  ;  Outfall  Sewer,  Bridge  over 
Bov/  and  Barking  Railway  (3  plates)  ;  Outfall  Sewer,  Bridge  over  East  London 
v/ater-works'  Feeder  (2  plates)  ;  Outfall  Sewer  Reservoir  (2  plates)  ;  Outfall 
Sewer,  Tumbling  Bay  and  Outlet  ;  Outfall  Sewer,  Penstocks.  South  Side.— 
Outfall  Sewer,  Bermondsey  Branch  (2  plates)  ;  Outfall  Sewer,  Reservoir  and 
Outlet  (4  plates)  ;  Outfall  Sewer,  Filth  Hoist  ;  Sections  of  Sewers  (North  and 
South  sides). 

Thames  Embankment.— Section  of  River  Wall;  Steamboat  Pier,  West- 
minster (2  plates)  ;  Landing  Stairs  between  Charing  Cross  and  Waterloo 
Bridges  ;  York  Gate  (2  plates)  ;  Overflow  and  Outlet  at  Savoy  Street  Sewer 
(3  PLATES);  Steamboat  Pier,  Waterloo  Bridge  (3  plates)  ;  Junction  of  Sewers, 
Plans  and  Sections;  Gullies,  Plans  and  Sections;  Rolling  Stock;  Granite 
AND  Iron  Forts. 


HUMBERTS  PROGRESS  OF  MODERN  ENGINEERING. 

Fourth  Series.  Imp.  4to,  with  36  Double  Plates,  Photographic  Portrait  of 
John  Fowler,  late  Pres.  Inst.  C.E.,  and  copious  descriptive  Letterpress,  Speci- 
fications, &c.    Half-morocco  £3  3s. 

List  of  the  Plates  and  Diagrams. 

Abbey  Mills  Pumping  Station,  Main  Drainage,  Metropolis  (4  plates)  ; 
Barrow  Docks  (5  plates)  ;  Manquis  Viaduct,  Santiago  and  Valparaiso  Railway, 
l2  PLATES);  Adam's  Locomotive,  St.  Helen's  Canal  Railway  {2  plates);  Cannon 
Street  Station  Roof,  Charing  Cross  Railway  (3  plates)  ;  Road  Bridge  over 
the  River  Moka  (2  plates)  ;  Telegraphic  Apparatus  for  Mesopotamia  ;  Viaduct 
over  the  River  Wye,  Midland  Railway  (3  plates)  ;  St.  Germans  Viaduct, 
Cornwall  Railway  (2  plates)  ;  Wrought-Iron  Cylinder  for  Diving  Bell  ; 
MiLLWALL  Docks  (6  plates)  ;  Milroy's  Patent  Excavator  ;  Metropolitan  Dis- 
trict Railway  (6  plates)  ;  Harbours,  ports,  and  Breakwaters  (3  plates). 
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THE   POPULAR  WORKS  OF   MICHAEL  REYNOLDS. 


LOCOMOTIVE  ENGINE  DRiViNQ. 

A  Practical  Manual  for  Engineers  in  Charge  of  Locomotive  Engines.  By 
Michael  Reynolds,  Member  of  the  Society  of  Engineers,  formerly  Loco- 
motive Inspector,  L.  B.  &  S.  C.  R.    Ninth  Edition.    Including  a  Key  to 
THE  Locomotive  Engine.    With  Illustrations  and  Portrait  of  Author. 
Crown  8vo,  cloth       ...........  4/6 

"Mr.  Reynolds  has  supplied  a  want,  and  has  supplied  it  well.  We  can  coniidently  recom- 
mend the  book  not  only  to  the  practical  driver,  but  to  everyone  who  takes  an  interest  in  the 
performance  of  locomotive  engines." — The  E7igi)ieer. 

"  Mr.  Reynolds  has  opened  a  new  chapter  in  the  literature  of  the  day.  This  admirable 
practical  treatise,  of  the  practical  utility  of  which  v/e  have  to  speak  in  terms  of  warm  commendation.' 
— A  tkenceinii. 

"Evidently  the  work  of  one  who  knows  his  subject  thoroughly." — Raihuay  Service  Gazette. 
"  Were  the  cautions  and  rules  given  in  the  book  to  become  .part  of  the  every-day  working- 
of  our  engine-drivers,  we  might  have  fewer  distressing  accidents  to  deplore." — Scotsjnaii. 

STATIONARY  ENGINE  DRIVING. 

A  Practical  Manual  for  Engineers  in  Charge  of  Stationary  Engines.  B3' 
Michael  Reynolds.  Fifth  Edition,  Enlarged.  With  Plates  and  Woodcuts. 
Crown  8vo,  cloth       ...........  4/6 

"  The  author  is  thoroughly  acquainted  with  his  subjects,  and  his  advice  on  the  various  points 
treated  is  clear  and  practical.  .  .  .  He  has  produced  a  manual  which  is  an  exceedingly  useful 
one  for  the  class  for  whom  it  is  specially  intended." — E'!ig-i7teeri7ig-. 

"  Our  author  leaves  no  stone  unturned.  He  is  determined  that  his  readers  shall  not  only 
know  something  about  the  stationary  engine,  but  all  about  it." — Enguieer. 

"An  engineman  who  has  mastered  the  contents  of  Mr.  Reynolds's  book  will  require  but 
little  actual  experience  with  boilers  and  engines  before  he  can  be  trusted  to  look  after  them." — 
EjtglisJi  Mechanic. 

THE  MODEL  LOCOMOTIVE  ENGINEER, 

Fireman,  and  Engine-Boy.  Comprising  a  Historical  Notice  of  the  Pioneer 
Locomotive  Engines  and  their  Inventors.  By  Michael  Reynolds.  Second 
Edition,  with  Revised  Appendix.  With  numerous  Illustrations,  and  Portrait 
of  George  Stephenson.    Crown  8vo,  cloth.  IJu^i  Published.  ^.jQ 

"  From  the  technical  knowledge  of  the  author,  it  will  appeal  to  the  railway  man  of  to-day 
more  forcibly  than  anything  written  by  Dr.  Smiles.  .  .  .  The  volume  contains  information  of  a 
technical  kind,  and  facts  that  every  driver  should  be  familiar  with." — E,iiglish  Mechaiiic. 

"  We  should  be  glad  to  see  this  book  in  the  possession  of  everyone  in  the  kingdom  who  has 
ever  laid,  or  is  to  laj^  hands  on  a  locomotive  engine." — Iroti, 

CONTINUOUS  RAILWAY  BRAKES. 

A  Practical  Treatise  on  the  several  Systems  in  Use  in  the  United  Kingdom  : 
their  Construction  and  Performance.  With  copious  Illustrations  and  numerous 
Tables.  By  Michael  Reynolds.  Large  crown  8vo,  cloth  .  .  .  9/0 
"  A  popular  explanation  of  the  different  brakes.    It  will  be  of  great  assistance  in  forming 

public  opinion,  and  will  be  studied  with  benefit  by  those  who  take  an  interest  in  the  brake." — ETLglish 

Mechanic. 

"  Written  with  sufficient  technical  detail  to  enable  the  principal  and  relative  connection  of  the 
various  parts  of  each  particular  brake  to  be  readily  grasped." — I^IcchanicaL  World. 

ENGINE  DRIVING  LIFE. 

Stirring  Adventures  and  Incidents  in  the  Lives  of  Locomotive  Engine- 
Drivers.  By  Michael  Reynolds.  Third  Edition.  Crown  8vo,  cloth  .  1  /6 
"  From  first  to  last  perfectly  fascinating.     Wilkie  Collins's  most  thrilling  conceptions  are 

thrown  into  the  shade  by  true  incidents,  endless  in  their  variety,  related  in  every  page." — North 

British  Mail. 

"Anyone  who  wishes  to  get  a  real  insight  into  railway  fe  cannot  do  better  than  read 
*  Engine-Driving  Life '  for  himself,  and  if  he  once  takes  it  up  he  will  find  that  the  author's  enthu- 
siasm and  real  love  of  the  engine-driving  profession  will  carry  him  on  until  he  has  read  every  page." 
— Saturday  Revieiu. 

THE  ENGINEMAN'S  POCKET  COMPANION, 

And  Practical  Educator  for  Enginemen,  Boiler  Attendants,  and  Mechanics 
By  Michael  Reynolds.    With  45  Illustrations  and  numerous  Diagrams. 
Third  Edition,  Revised.    Royal  i8mo,  strongly  bound  for  pocket  wear  ,  3/6 
"This  admirable  work  is  well  suited  to  accomplish  its  object,  being  the  honest  Avorkmanship 
of  a  competent  engineer." — Glasgow  Herald. 

"A  most  meritorious  work,  giving  in  a  succinct  and  practical  form  all  the  information  an 
engine-minder  desirous  of  mastering  the  scientific  principles  of  his  daily  calling  would  require.'  — 
The  Miller. 

"  A  boon  to  those  who  are  striving  to  become  efficient  mechanics." — Daily  Chro~,iicle. 
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MARINE  ENGINEERING,  SHIPBUILDING, 
NAVIGATION,  &c. 


THE    NAVAL    ARCHITECTS    AND  SHIPBUILDER'S 

POCKET=BOOK  of  Formulae,  Rules,  and  Tables,  and  Marine  Engineer's  and 
Surveyor's  Handy  Book  of  Reference.  By  Clement  Mackrow,  M.I.N.A. 
Sixth  Edition,  Revised,  700  pp.,  with  300  Illustrations.    Fcap.,  leather.  1  2/6 

SUMMARY  OF  CONTENTS  :— SIGNS  AND  SYMBOLS,  DECIMAL  FRACTIONS.— TRIGONO- 
METRY,—PRACTICAL  Geometry.— Mensuration.— Centres  and  Moments  of  Figures, 
—moments  of  inertia  and  radii  of  gyration.— algebraical  expressions  for 
Simpson's  Rules.— Mechanical  Principles.— Centre  of  Gravity.— Laws  of  Motion. 
—Displacement,  Centre  of  Buoyancy.— Centre  of  Gravity  of  Ship's  Hull.— 
Stability  Curves  and  Metacentres.— Sea  and  Shallow-water  Waves.— Rolling 
of  Ships.— Propulsion  and  Resistance  of  Vessels.— Speed  Trials.— Sailing, 
Centre  of  Effort.  — Distances  down  Rivers,  Coast  Lines. —  Steering  and 
RUDDERS  OF  'Vessels.— Launching  Calculations  and  Velocities.— Weight  of 
Material  and  Gear.— Gun  Particulars  and  Weight.— Standard  Gauges.— 
Riveted  Joints  and  Riveting.— .Strength  and  Tests  of  Materials.— Binding 
AND  Shearing  Stresses,  &c.  — Strength  of  Shafting,  Pillars,  Wheels,  &c. 
—Hydraulic  Data,  &c.  —  Conic  Sections,  Catenarian  Curves.  —  Mechanical 
Powers,  work.— Board  of  trade  Regulations  for  Boilers  and  Engines.— Board 
of  Trade  Regulations  for  Ships.— Lloyd's  Rules  for  Boilers.— Lloyd's  Weight 
OF  Chains.— Lloyd's  Scantlings  for  Ships.— Data  of  Engines  and  Vessels.— 
Ships'  Fittings  and  Tests.— Seasoning  Preserving  Timber.— Measurement  of 
Timber.— Alloys,  Paints,  Varnishes.— Data  for  Stowage.— Admiralty  Trans- 
port Regulations. —  Rules  for  Horse-power,  Screw  Propellers,  &c.— Per- 
centages for  Butt  Straps,  &c.— Particulars  of  Yachts.— Masting  and  Rigging 
Vessels.— Distances  of  Foreign  ports. —Tonnage  Tables.— Vocabulary  of 
French  and  English  Terms.  —  English  Weights  and  Measures.  —  Foreign 
Weights  and  Measures.— Decimal  Equivalents.— Foreign  Money.— Discount 
and  Wages  Tables.— Useful  Numbers  and  Ready  Reckoners.— Tables  of 
Circular  Measures.— Tables  of  Areas  of  and  Circumferences  of  Circles.— 
Tables  of  Areas  of  Segments  of  Circles.— Tables  of  Squares  and  Cubes  and 
Roots  of  Numbers.— tables  of  Logarithms  of  Numbers.— Tables  of  Hyper- 
bolic LOGARITHMS.  — Tables  of  Natural  Sines,  Tangents,  &c.— Tables  of 
Logarithmic  Sines,  Tangents,  &c. 

"  In  these  days  of  advanced  knowledge  a  work  like  this  is  of  the  greatest  value.  It  contains 
a  vast  amount  of  information.  We  unhesitatingly  say  that  it  is  the  most  valuable  compilation  for  its 
specific  purpose  that  has  ever  been  printed.  No  naval  architect,  engineer,  surveyor,  or  seaman, 
wood  or  iron  shipbuilder,  can  afford  to  be  without  this  work." — Nautical  Magazine. 

"  Should  be  used  by  all  who  are  engaged  in  the  construction  or  design  of  vessels.  .  .  .  Will 
be  found  to  contain  the  most  useful  tables  and  formulae  required  by  shipbuilders,  carefully  collected 
from  the  best  authorities,  and  put  together  in  a  popular  and  simple  form.  The  book  is  one  of 
exceptional  merit. " — E?tgi?ieer. 

"  The  professional  shipbuilder  has  now,  in  a  convenient  and  accessible  form,  reliable  data  for 
solving  many  of  the  numerous  problems  that  present  themselves  in  the  course  of  his  work." — Iron. 

"There  is  no  doubt  that  a  pocket-book  of  this  description  must  be  a  necessity  in  the  ship- 
building trade.  .  .  .  The  volume  contains  a  mass  of  useful  information  clearly  expressed  and 
presented  in  a  handy  form." — Marine  Engineer. 


WANNAN'S  MARINE  ENGINEER'S  GUIDE 

To  Board  of  Trade  Examinations  for  Certificates  of  Competency.  Containing 
all  Latest  Questions  to  Date,  with  Simple,  Clear,  and  Correct  Solutions  ; 
Elementary  and  Verbal  Questions  and  Answers  ;  complete  Set  of  Drawings 
with  Statements  completed.  By  A.  C,  Wannan,  C.E.,  and  E.  W.  I.  Wannan, 
M.I.M.E.  Illustrated  with  numerous  Engravings.  Crown  8vo,  370  pages, 
cloth.  Uust  Published.  8/6 

WANNAN'S  MARINE  ENGINEER'S  POCKET=BOOK. 

Containing  the  Latest  Board  of  Trade  Rules  and  Data  for  Marine  Engineers. 
By  A.  C.  Wannan.  Second  Edition,  carefully  Revised.  Square  i8mo,  with 
thumb  Index,  leather.  [Just  Ptiblished.  6/0 

MARINE  ENGINES  AND  STEAM  VESSELS. 

A  Treatise  on.  By  Robert  Murray,  C.E.  Eighth  Edition,  thoroughly 
Revised,  with  considerable  Additions  by  the  Author  and  by  George 
Carlisle,  C.E.,  Senior  Surveyor  to  the  Board  of  Trade.  i2mo,  cloth  .  4/6 
"Well  adapted  to  give  the  young  steamship  engineer  or  marine  engine  and  boiler  maker  a 
general  introduction  into  his  practical  work." — Mechanical  World. 

"  We  feel  sure  that  this  thoroughly  revised  edition  will  continue  to  be  as  popular  in  the  future 
as  it  has  been  in  the  past,  as,  for  its  size,  it  contains  more  useful  information  than  any  similar 
treatise. ' — Industries, 

L.  B 
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SEA  TERMS,  PHRASES,  AND  WORDS 

(Technical  Dictionary  of)  used  in  the  English  and  French  Languages 
(English- French,  French-English).  For  the  Use  of  Seamen,  Engineers,  Pilots, 
Shipbuilders,  Shipowners,  and  Ship-brokers.  Compiled  by  W.  Pirrie,  late  of 
the  African  Steamship  Company.  Fcap.  8vo,  cloth  limp.  .  .  .  5/0 
"Thie  volume  will  be  highly  appreciated  by  seamen,  engineers,  pilots,  shipbuilders  and  ship- 
owners.   It  will  be  found  wonderfully  accurate  and  complete  "Scotsman. 

*'  A  very  useful  dictionary,  which  has  long  been  wanted  by  French  and  English  engineers, 
masters,  officers  and  others." — Shipping  World. 


ELECTRIC  SHIP  LIGHTING. 

A  Handbook  on  the  Practical  Fitting  and  Running  of  Ships'  Electrical  Plant, 
for  the  Use  of  Shipowners  and  Builders,  Marine  Electricians  and  Sea-going 
Engineers  in  Charge.  By  J.  W.  Urquhart,  Author  of  "Electric  Light," 
"Dynamo  Construction,"  &c.     Crown  8vo,  cloth  7/6 


MARINE  ENGINEER'S  POCKET-BOOK. 

Consisting  of  useful  Tables  and  Formulae.    By  Frank  Proctor,  A.LN.A. 
Third  Edition.    Royal  32mo,  leather,  gilt  edges,  with  strap    .       .       .  4/0 
"  We  recommend  it  to  our  readers  as  going  far  to  supply  a  long-felt  want." — Naval  Science. 
A  most  useful  companion  to  all  marine  erx^xneexs." —United  Sej'vice  Gazette. 

ELEMENTARY  ENGINEERING. 

A  Manual  for  Young  Marine  Engineers  and  Apprentices.  In  the  Form  of 
Questions  and  Answers  on  Metals,  Alloys,  Strength  of  Materials,  Construction 
and  Management  of  Marine  Engines  and  Boilers,  Geometry,  &c.,  &c.  With 
an  Appendix  of  Useful  Tables.  By  J.  S.  Brewer.  Crown  8vo,  cloth  .  1  /6 
"Contains  much  valuable  information  for  the  class  for  whom  it  is  intended,  especially  in  the 
chapters  on  the  management  of  boilers  and  engines." — Nautical  Mag-azitie. 


PRACTICAL  NAVIGATION. 

Consisting  of  The  Sailor's  Sea-Book,  by  James  Greenwood  and  W.  H. 
RossER ;  togetiier  with  the  exquisite  Mathematical  and  Nautical  Tables  for 
the  Working  of  the  Problems,  by  Henry  Law,  C.E.,  and  Professor  J.  R. 
Young.    Illustrated.    i2mo,  strongly  half-bound  7/0 

MARINE  ENGINEER'S  DRAWING=BOOK. 

Adapted  to  the  Requirements  of  the  Board  of  Trade  Examinations.  By  John 
Lockie,  C.E.    With  22  Plates,  Drawn  to  Scale.    Royal  8vo,  cloth      .  3/6 

THE  ART  AND  SCIENCE  OF  SAILMAKING. 

By  Samuel  B.  Sadler,  Practical  Sailmaker,  late  in  the  employment  of 
Messrs.  Ratsey  and  Lapthorne,  of  Cowes  and  Gosport.    With  Plates  and 

other  Illustrations.    Small  4to,  cloth  1 2/6 

"  This  extremely  practical  work  gives  a  complete  education  in  all  the  branches  of  the  manu- 
facture, cutting  out,  roping,  seaming,  and  goring.  It  is  copiously  illustrated,  and  will  form  a  first- 
rate  text-book  and  gmde."— Portsmouth  Times. 


CHAIN  CABLES  AND  CHAINS. 

Comprising  Sizes  and  Curves  of  Links,  Studs,  &c.,  Iron  for  Cables  and  Chains, 
Chain  Cable  and  Chain  Making,  Forming  and  Welding  Links,  Strength  of 
Cables  and  Chains,  Certificates  for  Cables,  Marking  Cables,  Prices  of  Chain 
Cables  and  Chains,  Historical  Notes,  Acts  of  Parliament,  Statutory  Tests, 
Charges  for  Testing,  List  of  Manufacturers  of  Cables,  &c.,  &c.  By 
Thomas  W.  Traill,  F.E.R.N.,  M.Inst.C.E.,  Engineer-Surveyor-in-Chief, 
Board  of  Trade,  Inspector  of  Chain  Cable  and  Anchor  Proving  Establishments, 
and  General  Superintendent  Lloyd's  Committee  on  Proving  Establishments. 
With  numerous  Tables,  Illustrations,  and  Lithographic  Drawings.  Folio, 

cloth,  bevelled  boards  £2  28. 

"  It  contains  a  vast  amount  of  valuable  information.  Nothing  seems  to  be  wanting  to  make  it 
a  complete  and  standard  work  of  reference  on  the  subject." — N»-Htical  Magazine. 
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COLLIERY  WORKING  AND  MANAGEMENT. 

Comprising  the  Duties  of  a  Colliery  Manager,  the  Oversight  and  Arrange- 
ment of  Labour  and  Wages,  and  the  different  Systems  of  Working  Coal 
Seams.  By  H.  F.  Bulman  and  R.  A.  S.  Redmayne.  350  pp.,  with 
28  Plates  and  other  Illustrations,  including  Underground  Photographs. 
Medium  8vo,  cloth.  [Just  Published.    "1  5/0 

•'This  is,  indeed,  an  admirable  Handbook  for  Colliery  Managers,  in  fact  it  is  an  indispensable 
adjunct  to  a  Colliery  Manager's  education,  as  well  as  being  a  most  useful  and  interesting  work 
on  the  subject  for  all  who  in  any  way  have  to  do  with  coal  mining.  The  underground  photographs 
are  an  attractive  feature  of  the  work,  being  very  lifelike  and  necessarily  true  representations  of  the 
scenes  they  depict." — Colliery  Guardian. 

"  Mr.  Bulman  and  Mr.  Redmayne,  who  are  both  experienced  Colliery  Managers  of  great 
literary  ability,  are  to  be  congratulated  on  having  supplied  an  authoritative  work  dealing  with  a  side 
of  the  subject  of  coal  mining  which  has  hitherto  received  but  scant  treatment.  The  authors 
elucidate  their  text  by  119  woodcuts  and  28  plates,  most  of  the  latter  being  admirable  reproductions 
of  photographs  taken  underground  with  the  aid  of  the  magnesium  flash-light.  These  illustrations 
are  excellent.  "—iVa/2^r^. 


INFLAMMABLE  GAS  AND  VAPOUR  IN  THE  AIR 

(The  Detection  and  Measurement  of).  By  Frank  Clowes,  D.Sc,  Lond., 
F.I.C,  Prof,  of  Chemistry  in  the  University  College,  Nottingham.  With  a 
Chapter  on  The  Detection  and  Measurement  of  Petroleum  Vapour 
by  Boverton  Redwood,  F.R.S.E.,  Consulting  Adviser  to  the  Corporation 
of  London  under  the  Petroleum  Acts.    Crown  Bvo,  cloth. 

ljust  Published.   Net  SIQ 

"  Professor  Clowes  has  given  us  a  volume  on  a  subject  of  much  industrial  importance  .  .  . 
Those  interested  in  these  matters  may  be  recommended  to  study  this  book,  which  is  easy  of  compre- 
hension and  contains  many  good  things." — The  Engineer. 

"  A  convenient  summary  of  the  work  on  which  Professor  Clowes  has  been  engaged  for  some 
considerable  time.  .  .  .  It  is  hardly  necessary  to  say  that  any  work  on  these  subjects  with  these 
names  on  the  title-page  must  be  a  valuable  one,  and  one  that  no  mining  engineer — certainly  no  coal 
miner — can  afford  to  ignore  or  to  leave  unread." — Mining  yournal. 


MACHINERY  FOR  METALLIFEROUS  MINES. 

A  Practical  Treatise  for  Mining  Engineers,  Metallurgists,  and  Managers  of 
Mines.  By  E.  Henry  Davies,  M.E.,  F.G.S.  Crown  Bvo,  580  pp.,  with 
upwards  of  300  Illustrations,  cloth.  [Just  Published.    "(  2/6 

"  Mr.  Davies,  in  this  handsome  volume,  has  done  the  advanced  student  and  the  manager  of 
mines  good  service.  Almost  every  kind  of  machinery  in  actual  use  is  carefully  described,  and  the 
woodcuts  and  plates  are  good." — Athenceum. 

"  From  cover  to  cover  the  work  exhibits  all  the  same  characteristics  which  excite  the  confi- 
dence and  attract  the  attention  of  the  student  as  he  peruses  the  first  page.  The  work  may  safely 
be  recommended.  By  its  publication  the  literature  connected  with  the  industry  will  be  enriched 
and  the  reputation  of  its  author  enhanced."— Minino^  Journal. 


METALLIFEROUS  MINERALS  AND  MINING. 

By  D.  C.  Davies,  F.G.S. ,  Mining  Engineer,  &c.,  Author  of  "A  Treatise  on 
Slate  and  Slate  Quarrying."  Fifth  Edition,  thoroughly  Revised  and  much 
Enlarged  by  his  Son,  E.  Henry  Davies,  M.E.,  F.G.S.    With  about  150 

Illustrations.    Crown  8vo,  cloth  1 2/6 

"  Neither  the  practical  miner  nor  the  general  reader,  interested  in  mines,  can  have  a  better 
book  for  his  companion  and  his  guide." — Mining  Jour^ial. 

"We  are  doing  our  readers  a  service  in  calling  their  attention  to  this  valuable  work." — 
Mining  World. 

"  As  a  history  of  the  present  state  of  mining  throughout  the  world  this  book  has  a  real  value, 
and  it  supplies  an  actual  ^a.nt."— A thencBum. 


EARTHY  AND  OTHER  MINERALS  AND  MINING. 

By  D.  C.  Davies,  F.G.S.,  Author  of  "  Metalliferous  Minerals,"  &c.  Third 
Edition,  Revised  and  Enlarged  by  his  Son,  E.  Henry  Davies,  M.E.,  F.G.S. 

With  about  100  Illustrations.    Crown  8vo,  cloth  1  2/6 

"  We  do  not  remember  to  have  met  with  any  English  work  on  mining  matters  that  contains 
the  same  amount  of  information  packed  in  equally  convenient  form." — Academy. 

"  We  should  be  inclined  to  rank  it  as  among  the  very  best  of  the  handy  technical  and  trades 
manuals  which  have  recently  appeared."— jffrfjVM  Qnarterly  Review. 
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BRITISH  MINING. 

A  Treatise  on  the  History,  Discovery,  Practical  Development,  and  Future 
Prospects  of  Metalliferous  Mines  in  the  United  Kingdom.     By  Robert 
Hunt,  F.R.S.,  late  Keeper  of  Mining  Records.    Upwards  of  950  pp.,  with 
230  Illustrations.  Second  Edition,  Revised.  Super-royal  8vo,  cloth  £2  2s. 
"  The  book  is  a  treasure-house  of  statistical  information  on  mining-  subjects,  and  we  know  of 
no  other  work  embodying-  so  great  a  m.ass  of  matter  of  this  kind.    Were  this  the  only  merit  of 
Mr.  Hunt's  volume  it  would  be  sufficient  to  render  it  indispensable  in  the  library  of  every  one 
nterested  in  the  development  of  the  mining  and  metallurgical  industries  of  this  country."— 
AthencEtim. 

"  A  mass  of  information  not  elsewhere  available,  and  of  the  greatest  value  to  those  who  may 
be  interested  in  our  great  mineral  industries." — Engineer. 


MINE  DRAINAGE. 

A  Complete  and  Practical  Treatise  on  Direct-Acting  Underground  Steam 
Pumping  Machinery,  with  a  Description  of  a  large  number  of  the  best  known 
Engines,  their  General  Utility  and  the  Special  Sphere  of  their  Action,  the 
Mode  of  their  Application,  and  their  merits  compared  with  other  forms  of 
Pumping  Machinery.  By  Stephen  Michell.  8vo,  cloth  .  .  1 5/0 
Will  be  highly  esteemed  by  colliery  owners  and  lessees,  mining-  engineers,  and  students 

generally  who  require  to  be  acquainted  with  the  best  means  of  securing  the  drainage  of  mines. 

It  is  a  most  valuable  work,  and  stands  almost  alone  in  the  literature  of  steam  pumping  machinery." 

— Colliery  Guardian. 

"  Much  valuable  information  is  g-iven,  so  that  the  book  is  thoroughly  worthy  of  an  extensive 
circulation  amongst  practical  men  and  purchasers  of  machinery." — Muttng  journal. 


THE  PROSPECTOR'5  HANDBOOK. 

A  Guide  for  the  Prospector  and  Traveller  in  search  of  Metal-Bearing  or  other 
Valuable  Minerals.  By  J.  W.  Anderson,  M.A.  (Camb.),  F.R.G.S.,  Author 
of  "  Fiji  and  New  Caledonia."  Seventh  Edition,  thoroughly  Revised  and 
much  Enlarged.  Small  crown  8vo,  cloth,  3/6  I  or,  leather,  pocket-book  form, 
with  tuck.  [Just  Published.  4/6 

"  Will  supply  a  much-felt  want,  especially  among  Colonists,  in  whose  way  are  so  often  thrown 
many  mineralogical  specimens  the  value  of  which  it  is  difficult  to  determine." — Engineer. 

"  How  to  find  commercial  minerals,  and  how  to  identify  them  when  they  are  found,  are  the 
leading  points  to  which  attention  is  directed.  The  author  has  managed  to  pack  as  much  practical 
detail  into  his  pages  as  would  supply  material  for  a  book  three  times  its  size." — Mining  Jotirnal. 

NOTES  AND  FORMULA  FOR  MINING  STUDENTS. 

By  John  Herman  Merivale,  M.A.,  Late  Professor  of  Mining  in  the  Durham 
College  of  Science,  Newcastle-upon-Tyne.  Fourth  Edition,  Revised  and 
Enlarged.    By  H.  F.  Bulman,  A.M. Inst. C.E.    Small  crown  8vo,  cloth. 

[Just  Published.  2/6 

"The  author  has  done  his  work  in  a  creditable  manner,  and  has  produced  a  book  that  will 
be  of  service  to  students  and  those  who  are  practically  engaged  in  mining  opeiRtions."~Engi7teer, 


THE  MINER'S  HANDBOOK. 

A  Handy  Book  of  Reference  on  the  subjects  of  Mineral  Deposits,  Mining 
Operations,  Ore  Dressing,  &c.  For  the  Use  of  Students  and  others  interested 
in  Mining  Matters.  By  John  Milne,  F.R.S.,  Professor  of  Mining  in  the 
Imperial  University  of  Japan.  Revised  Edition.  Fcap.  8vo,  leather  .  7/6 
*'  Professor  Milne's  handbook  is  sure  to  be  received  with  favour  by  all  connected  with 
mining,  and  will  be  extremely  popular  among  students." — Athenceu7n. 


POCKET-BOOK  FOR  MINERS  AND  METALLURGISTS. 

Comprising  Rules,  Formulae,  Tables,  and  Notes  for  Use  in  Field  and  Office 
Work.    By  F.  Danvers  Power,  F.G.S.,  M.E.     Fcap.  8vo,  leather    .  9/0 
"This  excellent  book  is  an  admirable  example  of  its  kind,  and  ought  to  find  a  large  sale 
amongst  English-speaking  prospectors  and  mining  %x\%m^&x'=,."—Engineeri7ig. 

MINERAL  SURVEYOR  AND  VALUER'S  GUIDE. 

Comprising  a  Treatise  on  Improved  Mining  Surveying  and  the  Valuation  of 
Mining  Properties,  with  New  Traverse  Tables.  By  Wm.  Lintern.  Fourth 
Edition,  Enlarged.    lamo,  cloth   3/6 
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THE  COLLIERY  MANAGER'S  HANDBOOK. 

A  Comprehensive  Treatise  on  the  Laying-out  and  Working  of  Collieries, 
Designed  as  a  Book  of  Reference  for  Colliery  Managers,  and  for  the  Use  of  Coal 
Mining  Students  preparing  for  First-class  Certificates.  By  Caleb  Pamely, 
Mining  Engineer  and  Surveyor  ;  Member  of  the  North  of  England  Institute  of 
Mining  and  Mechanical  Engineers  ;  and  Member  of  the  South  Wales  Institute 
of  Mining  Engineers.  With  700  Plans,  Diagrams,  and  other  Illustrations. 
Fourth    Edition,    Revised    and    Enlarged,    medium    8vo,    over    900  pp. 

Strongly  bound  £1  5s. 

Summary  of  Contents  :— Geology.— Search  for  Coal.— Mineral  Leases 

AND    OTHER    HOLDINGS.— SHAFT    SINKING.— FITTING    UP    THE    SHAFT    AND  SURFACE 

Arrangements.— Steam  Boilers  and  their  Fittings.— Timbering  and  Walling.— 
Narrow  Work  and  Methods  of  Working.  —  Underground  Conveyance.  — 
Drainage.— The  Gases  met  with  in  Mines  ;  Ventilation.— On  the  Friction  of 
Air  in  Mines.— The  Priestman  Oil  Engine;  Petroleum  and  Natural  Gas.— 
Surveying  and  Planning.— Safety  Lamps  and  Firedamp  Detectors.— Sundry 
and  Incidental  Operations  and  Appliances.— Colliery  Explosions.— Miscel- 
laneous Questions  and  Answers.— ^//c^rfzAr.-  Summary  of  Report  of  H.M. 
Commissioners  on  accidents  in  mines. 

"  Mr.  Pamely  has  not  only  given  us  a  comprehensive  reference  book  of  a  very  high  order, 
suitable  to  the  requirements  of  mining  engineers  and  colUery  managers,  but  has  also  provided 
mining  students  with  a  class-book  that  is  as  interesting  as  it  is  instructive." — Colliery  Manager. 

"  Mr.  Pamely 's  work  is  eminently  suited  to  the  purpose  for  which  it  is  intended,  being  clear, 
interesting,  exhaustive,  rich  in  detail,  and  up  to  date,  giving  descriptions  of  the  latest  machines  in 
every  department.  A  mining  engineer  could  scarcely  go  wrong  who  followed  this  work." — Colliery 
Guardian. 

"This  is  the  most  complete  'all-round'  work  on  coal-mining  published  in  the  English 
language.  ...  No  library  of  coal-mining  books  is  complete  without  it."— Colliery  Engineer 
(Scranton,  Pa.,  U.S.A.;. 


COAL  &  IRON  INDUSTRIES  of  the  UNITED  KINGDOM. 

Comprising  a  Description  of  the  Coal  Fields,  and  of  the  Principal  Seams  of 
Coal,  with  Returns  of  their  Produce  and  its  Distribution,  and  Analyses  of 
Special  Varieties.  Also,  an  Account  of  the  Occurrence  of  Iron  Ores  in  Veins  or 
Seams  ;  Analyses  of  each  Variety  ;  and  a  History  of  the  Rise  and  Progress  of 
Pig  Iron  Manufacture.  By  Richard  Meade.  8vo,  cloth  .  .  £1  8s. 
"Of  this  book  we  may  unreservedly  say  that  it  is  the  best  of  its  class  which  we  have  ever 

met.  ...  A  book  of  reference  which  no  one  engaged  in  the  iron  or  coal  trades  should  omit  from 

his  library." — Iron  and  Coal  Trades  Review. 


COAL  AND  COAL  MINING. 

By  the  late  Sir  Warington  W.  Smyth,  M.A.,  F.R.S.,  &c.,  Chief  Inspector 
of  the  Mines  of  the  Crown.    Seventh  Edition,  Revised  and  Enlarged.  With 

numerous  Illustrations,  i2mo,  cloth  3/6 

"  As  an  outline  is  given  of  every  known  coal-field  in  this  and  other  countries,  as  well  as  of  the 

principal  methods  of  working,  the  book  will  doubtless  interest  a  very  large  number  of  readers."— 

Minitig  Journal. 


A5BEST0S  AND  ASBESTIC. 

Their  Pi"operties,  Occurrence,  and  Use.    By  Robert  H.  Jones,  F.S.A., 
Mineralogist,    Hon.    Mem.   Asbestos   Club,    Black  Lake,   Canada.     With  Ten 
Collotype  Plates  and  other  Illustrations.  Demy  8vo,  cloth.   \Just  Published.    1  6/0 
"  An  interesting  and  invaluable  work."— Cc/Zz^ry  Guardian. 


SUBTERRANEOUS  SURVEYING 

(Elementary  and  Practical  Treatise  on),  with  and  without  the  Magnetic  Needle. 
By  Thomas  Fenwick,  Surveyor  of  Mines,  and  Thomas  Baker,  C.E.  Illus- 
trated.   i2mo,  cloth  2/6 


GRANITES  AND  OUR  GRANITE  INDUSTRIES. 

By  George  F.  Harris,  F.G.S.,  Membre  de  la  Soci^t^  Beige  de  Geologic, 
Lecturer  on  Economic  Geology  at  the  Birkbeck  Institution,  &c.  With  Illus- 
trations.   Crown  8vo,  cloth  2/6 
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THE  METALLURGY  OF  GOLD. 

A  Practical  Treatise  on  the  Metallurgical  Treatment  of  Gold-bearing  Ores. 
Including  the  Processes  of  Concentration,  Chlorination,  and  Extraction  by 
Cyanide,  and  the  Assaying,  Melting,  and  Refining  of  Gold.  By  M.  Eissler, 
Mining  Engineer  and  Metallurgical  Chemist,  formerly  Assistant  Assayer  of  the 
U.S.  Mint,  San  Francisco.  Fourth  Edition,  Enlarged.  With  about  250  Illus- 
trations and  numerous  Folding  Plates  and  Working  Drawings.  Large  crown 
8vo,  cloth.  [Just  Published.    1  6/0 

"  This  book  thoroughly  deserves  its  title  of  a  '  Practical  Treatise.'  The  whole  process  of  gold 
milling,  from  the  breaking  of  the  quartz  to  the  assay  of  the  bullion,  is  described  in  clear  and  orderly 
narrative  and  with  much,  but  not  too  much,  fulness  of  detail." — Saturday  Review. 

"  The  work  is  a  storehouse  of  information  and  valuable  data,  and  we  strongly  recommend  it 
to  all  professional  men  engaged  in  the  gold-mining  industry."— Journal. 


THE  CYANIDE  PROCESS  OF  GOLD  EXTRACTION. 

Including  its  Practical  Application  on  the  Witwatersrand  Gold  Fields  in  South 
Africa.  By  M.  Eissler,  M.E.,  Author  of  "The  Metallurgy  of  Gold,"  &c. 
With  Diagrams  and  Working  Drawings.  Second  Edition,  Revised  and  En- 
larged.   8vo,  cloth.  \Just  Published.  7/6 

"This  book  is  just  what  was  needed  to  acquaint  mining  men  with  the  actual  working  of  a 
process  which  is  not  only  the  most  popular,  but  is,  as  a  general  rule,  the  most  successful  for  the 
extraction  of  gold  from  tailings." — Mining  Journal. 

"  The  work  will  prove  invaluable  to  all  interested  in  gold  mining,  whether  metallurgists  or  as 
investors." — Chemical  News. 


THE  METALLURGY  OF  SILVER. 

A  Practical  Treatise  on  the  Amalgamation,  Roasting,  and  Lixiviation  of  Silver 
Ores.  Including  the  Assaying,  Melting,  and  Refining  of  Silver  Bullion.  By 
M.  Eissler,  Author  of  "The  Metallurgy  of  Gold,"  &c.  Third  Edition. 
Crown  8vo,  cloth  1 0/6 

"  A  practical  treatise,  and  a  technical  work  which  we  are  convinced  will  supply  a  long-felt 
want  amongst  practical  men,  and  at  the  same  time  be  of  value  to  students  and  others  indirectly 
connected  with  the  industries." — Mining  Journal. 

"  From  first  to  last  the  book  is  thoroughly  sound  and  reliable." — Colliery  Guardian. 

"  For  chemists,  practical  miners,  assayers,  and  investors  alike  we  do  not  know  of  any  work 
on  the  subject  so  handy  and  yet  so  comprehensive." — Glasgow  Herald. 


THE  METALLURGY  OF  ARGENTIFEROUS  LEAD. 

A  Practical  Treatise  on  the  Smelting  of  Silver-Lead  Ores  and  the  Refining  of 
Lead  Bullion.  Including  Reports  on  various  Smelting  Establishm.ents  and 
Descriptions  of  Modern  Smelting  Furnaces  and  Plants  in  Europe  and  America. 
By  M.  Eissler,  M.E.,  Author  of  "  The  Metallurgy  of  Gold,"  &c.  Crown  8vo, 
400  pp.,  with  183  Illustrations,  cloth  12/6 

"  The  numerous  metallurgical  processes,  which  are  fully  and  extensively  treated  of,  embrace 
all  the  stages  experienced  in  the  passage  of  the  lead  from  the  various  natural  states  to  its  issue  from 
the  refinery  as  an  article  of  commerce." — Practical  Engineer. 

"  The  present  volume  fully  maintains  the  reputation  of  the  author.  Those  who  wish  to  obtain 
a  thorough  insight  into  the  present  state  of  this  industry  cannot  do  better  than  read  this  volume,  and 
all  mining  engineers  cannot  fail  to  find  many  useful  hints  and  suggestions  in  it."— Industries. 


METALLURGY  OF  IRON. 

By  H.  Bauerman,  F.G.S.,  A.R.S.M.  Sixth  Edition,  Revised  and  Enlarged. 
i2mo,  cloth  6/0 

THE  IRON  ORES  of  GREAT  BRITAIN  and  IRELAND. 

Their  Mode  of  Occurrence,  Age  and  Origin,  and  the  Methods  of  Searching  for 
and  Working  Them.  With  a  Notice  of  some  of  the  Iron  Ores  of  Spain.  By 
J.  D.  Kendall,  F.G.S.,  Mining  Engineer.    Crown  8vo,  cloth  .       .    1  6/0 

"  The  author  has  a  thorough  practical  knowledge  of  his  subject,  and  has  supplemented  a 
careful  study  of  the  available  literature  by  unpublished  information  derived  from  his  own  observa- 
tions The  result  is  a  very  useful  volume,  which  cannot  fail  to  be  of  value  to  all  interested  in  the 
iron  industry  of  the  coxxntry."— Industries. 
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SUBMARINE  TELEGRAPHS. 

Their  History,  Construction,  and  Working.  Founded  in  part  on  Wunschen- 
dorff's  "  Traits  de  T^l^graphie  Sous-Marine,", and  Compiled  from  Authorita- 
tive and  Exclusive  Sources.  By  Charles  I3right,  F.R.S.E.  Super-royal 
8vo,  about  780  pp.,  fully  Illustrated,  including  Maps  and  Folding  Plates. 

[Jusi  Published.    Net.    £3  3s. 
"  There  are  few,  if  any,  persons  more  fitted  to  write  a  treatise  on  submarine  telegraphy  than 
Mr.  Charles  Bright.    The  author  has  done  his  work  admirably,  and  has  written  in  a  way  which  wiH 
appeal  as  much  to  the  layman  as  to  the  engineer.     This  admirable  volume  must,  for  many  years  to 
come,  hold  the  position  of  the  English  classic  on  submarine  telegraphy." — Engineer. 

"  This  book  is  full  of  information.  It  makes  a  book  of  reference  which  should  be  in  every 
engineer's  library." — Nature. 

"  Mr.  Bright's  interestingly  written  and  admirably  illustrated  book  will  meet  with  a  welcome 
reception  from  cable  men." — Electrician. 

"  The  author  deals  with  his  subject  from  all  points  of  view — political  and  strategical  as  well  as 
scientific.  The  work  will  be  of  interest,  not  only  to  men  of  science,  but  to  the  general  public.  We 
can  strongly  recommend  it." — Athenceum. 

"  The  work  contains  a  great  store  of  technical  information  concerning  the  making  and  work- 
ing of  submarine  telegraphs.  In  bringing  together  the  most  valuable  results  relating  to  the  evolu- 
tion of  the  telegraph,  the  author  has  rendered  a  service  that  will  be  very  widely  appreciated." — 
Morning  Post. 

THE  ELECTRICAL  ENGINEER'S  POCKET=BOOK. 

Consisting  of  Modern  Rules,  Formulae,  Tables,  and  Data.  By  H.  R.  Kempe, 
M.Inst.E.E.,  A.M.Inst.C.E.,  Technical  Officer  Postal  Telegraphs,  Author  of 
"A  Handbook  of  Electrical  Testing,"  "The  Engineer's  Year-Book,"  &c. 
Second  Edition,  thoroughly  Revised,  with  Additions.  With  numerous  Illirs- 
trations.    Royal  32mo,  oblong,  leather     .       .       .       .       .       .       .  5/0 

"  It  is  the  best  book  of  its  kind." — Electrical  Engineer. 

"  The  Electrical  Engineer's  Pocket-Book  is  a  gfood  one." — Electrician. 

"  Strongly  recommended  to  those  engaged  in  the  electrical  industries."— Electrical  Review. 

ELECTRIC  LIGHT  FITTING. 

A  Handbook  for  Working  Electrical  Engineers,  embodying  Practical  Notes  on 
Installation  Management.  By  J.  W.  Urquhart,  Electrician,  Author  of 
"Electric  Light,"  &c.  With  numerous  Illustrations.  Third  Edition, 
Revised,  with  Additions.    Crown  Bvo,  cloth.  [Ju-st  Published.  6/0 

"  This  volume  deals  with  what  may  be  termed  the  mechanics  of  electric  lighting",  and  is 
addressed  to  men  who  are  already  engaged  in  the  work,  or  are  training  for  it.  The  work  traverses 
a  great  deal  of  ground,  and  may  be  read  as  a  sequel  to  the  same  author's  useful  work  on  '  Electric 
Light. ' " — Electrician. 

"  Eminently  practical  and  useful  .  .  .  Ought  to  be  In  the  hands  of  every  one  in  charge  of  an 
electric  light  plant.  —Electrical  Engineer. 

ELECTRIC  LIGHT. 

Its  Production  and  Use,  Embodying  Plain  Directions  for  the  Treatment  of 
Dynamo-Electric  Machines,  Batteries,  Accumulators,  and  Electric  Lamps. 
By  J.  W.  Urquhart,  C.E.  Sixth  Edition,  Revised,  with  Additions  and  145 
Illustrations.    Crown  Bvo,  cloth.  {Just  Published.  HQ 

"  The  whole  ground  of  electric  lighting  is  more  or  less  covered  and  explained  in  a  very  clear 
and  concise  manner." — Electrical  Review. 

"A  vade-mecum  of  the  salient  facts  connected  with  the  science  of  electric  lighting."— 
Electrician. 

"You  cannot  for  your  purpose  have  a  better  book  than  'Electric  Light'  by  Urquhart." — 
Engineer. 

DYNAMO  CONSTRUCTION. 

A  Practical  Handbook  for  the  Use  of  Engineer-Constructors  and  Electricians- 
in-Charge.  Embracing  Framework  Building,  Field  Magnet  and  Armature 
Winding  and  Grouping,  Compounding,  &c.  With  Examples  of  leading 
English,  American,  and  Continental  Dynamos  and  Motors.  By  J.  W. 
Urquhart,  Author  of  "  Electric  Light,"  &c.    Second  Edition,  Enlarged. 

With  114  Illustrations.    Crown  Bvo,  cloth  7/6 

"  Mr.  Urquhart's  book  is  the  first  one  which  deals  with  these  matters  in  such  a  way  that  the 
engineering  student  can  understand  them.    The  book  is  very  readable,  and  the  author  leads  his 
readers  up  to  difliicult  subjects  by  reasonably  simple  tests." — Engineering  Review. 
"  A  book  for  which  a  demand  has  long  existed." — Mechanical  World. 
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THE  MANAGEMENT  OF  DYNAM05. 

A  Handy  Book  of  Theory  and  Practice  for  the  Use  of  Mechanics,  Engineers, 
Students,  and  others  in  Charge  of  Dynamos.    By  G.  W.  Lummis  Paterson. 

With  numerous  Illustrations.    Crown  8vo,  cloth  3/6 

"  An  example  which  deserves  to  be  taken  as  a  model  by  other  authors.  The  subject  is  treated 
in  a  manner  which  any  intelligent  man  who  is  fit  to  be  entrusted  with  charge  of  an  engine  should 
be  able  to  understand.  It  is  a  useful  book  to  all  who  make,  tend,  or  employ  electric  machinery." 
— A  rchitect. 


THE  STANDARD  ELECTRICAL  DICTIONARY. 

A  Popular  Encyclopaedia  of  Words  and  Terms  Used  in  the  Practice  of  Electrical 
Engineering.^  By  T.  O'Conor  Sloane,  A.M.,  Ph.D.  Second  Edition, 
with  Appendix  to  date.    Crown  8vo,  680  pp.,  390  Illustrations,  cloth. 

\_Just  Published.    7 IS 

"  The  work  has  many  attractive  features  in  it,  and  is,  beyond  doubt,  a  well  put  together  and 
useful  publication.  The  amount  of  ground  covered  may  be  gathered  from  the  fact  that  in  the  index 
about  5, 600  references  will  be  found." — Electrical  Review. 

ELECTRIC  5HIP=LIQHTINQ. 

A  Handbook  on  the  Practical  Fitting  and  Running  of  Ships'  Electrical  Plant. 
For  the  Use  of  Shipowners  and  Builders,  Marine  Electricians,  and  Seagoing 
Engineers-in-Charge.     By  J.  W.  Urquhart,  C.E.    With  88  Illustrations, 
Crown  8vo,  cloth        ...........  7/6 

"The  subject  of  ship  electric  lighting  is  one  of  vast  importance,  and  Mr.  Urquhart  is  to  be 

highly  complimented  for  placing  such  a  vamable  work  at  the  service  of  marine  electricians," — The 

Steamship. 

ELECTRIC  LIGHT  FOR  COUNTRY  HOUSES. 

A  Practical  Handbook  on  the  Erection  and  Running  of  Small  Installations, 
with  Particulars  of  the  Cost  of  Plant  and  Working.  By  J.  H.  Knight. 
Second  Edition,  Revised.    Crown  8vo,  wrapper.  \Just  Published.    1  /O 

"  The  book  contains  excellent  advice  and  many  practical  hints  for  the  help  of  those  who  wish 
to  light  their  own  houses." — Building  News, 

ELEMENTARY  PRINCIPLES  OF  ELECTRIC  LIGHTING. 

By  Alan  A.  Campbell  Swinton,  Associate  I.E.E.    Third  Edition,  Enlarged 
and  Revised.    With  16  Illustrations.    CroAvn  8vo,  cloth  .       .       .  -1/6 
"  Any  one  who  desires  a  short  and  thoroughly  clear  exposition  of  the  elementary  principles  of 
electric  lighting  cannot  do  better  than  read  this  little  vfov'k.."'— Bradford  Obser-oer. 

DYNAMIC  ELECTRICITY  AND  MAGNETISM. 

By  Philip  Atkinson,  A.M.,  Ph.D.,  Author  of  "Elements  of  Static 
Electricity,"  &c.    Crown  8vo,  417  pp.,  with  120  Illustrations,  cloth     .  10/6 


THE  ELECTRIC  TRANSFORMATION  OF  POWER. 

With  its  Application  by  the  Electric  Motor,  including  Electric  Railway 
Construction.  By  P.  Atkinson,  A.M.,  Ph.D.  With  96  Illustrations. 
Crown  8vo,  cloth       ...........  T/6 


HOW  TO  MAKE  A  DYNAMO. 

A  Practical  Treatise  for  Amateurs.  Containing  numerous  Illustrations  and 
Detailed  Instructions  for  Constructing  a  Small  Dynamo  to  Produce  the 
Electric  Light.  By  Alfred  Crofts.  Fifth  Edition,  Revised  and  Enlarged. 
Crown  8vo,  cloth.  [/wsi^  Published.  2/0 

"  The  instructions  given  in  this  unpretentious  little  book  are  sufficiently  clear  and  explicit  to 

enable  any  amateur  mechanic  possessed  of  average  skill  and  the  usual  tools  to  be  found  in  an 

amateurs  workshop  to  build  a  practical  dynamo  machine."— i?/grfrz«««. 


THE  STUDENT'S  TEXT=BOOK  OF  ELECTRICITY. 

By  H.  M.  NoAD,  F.R.S.  Cheaper  Edition.  650  pp.,  with  470  Illustrations. 
Crown  Svo,  cloth  9/0 
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PRACTICAL  BUILDING  CONSTRUCTION. 

A  Handbook  for  Students  Preparing  for  Examinations,  and  a  Book  of 
Reference  for  Persons  Engaged  in  Building.  By  John  Parnell  Allen, 
Surveyor,  Lecturer  on  Building  Construction  at  the  Durham  College  of 
Science,  Newcastle-on-Tyne.  Second  Edition,  Revised  and  Enlarged. 
Medium  8vo,  450  pp.,  with  1,000  Illustrations,  cloth.  [Just  Published.  7 IS 
"  The  most  complete  exposition  of  building-  construction  we  have  seen.    It  contains  all  that  is 

necessary  to  prepare  students  for  the  various  examinations  in  building  construction." — Building 

News. 

"  The  author  depends  nearly  as  much  on  his  diagrams  as  on  his  type.  The  pages  suggest 
the  hand  of  a  man  of  experience  in  building  operations — and  the  volume  must  be  a  blessing  to 
many  teachers  as  well  as  to  students." — The  Architect. 

"  The  work  is  sure  to  prove  a  formidable  rival  to  great  and  small  competitors  alike,  and 
bids  fair  to  take  a  permanent  place  as  a  favourite  student's  text-book.  The  large  number  of  illus- 
trations deserve  particular  mention  for  the  great  merit  they  possess  for  purposes  of  reference  in 
exactly  corresponding  to  convenient  scales." — Journal  0/ the  Royal  Institute  0/  British  Architects. 

PRACTICAL  MASONRY. 

A  Guide  to  the  Art  of  Stone  Cutting.  Comprising  the  Construction,  Setting 
Out,  and  Working  of  Stairs,  Circular  Work,  Arches,  Niches,  Domes,  Penden- 
tives,  Vaults,  Tracery  Windows,  &c.,  &c.  For  the  Use  of  Students,  Masons, 
and  other  Workmen.  By  William  R.  Purchase,  Building  Inspector  to  the 
Borough  of  Hove.  Second  Edition,  with  Glossary  of  Terms.  Royal  8vo,  142  pp. , 
with  52   Lithographic  Plates,  comprising   nearly  400  separate  Diagrams, 

cloth  7/6 

"Mr.  Purchase's  ' Practical  Masonry '  will  undoubtedly  be  found  useful  to  all  interested  in 
this  important  subject,  whether  theoretically  or  practically.  Most  of  the  examples  given  are  from 
actual  work  carried  out,  the  diagrams  being  carefully  drawn.  The  book  is  a  practical  treatise  on 
the  subject,  the  author  hinvself  having  commenced  as  an  operative  mason,  and  afterwards  acted  as 
foreman  mason  on  many  large  and  important  buildings  pi-ior  to  the  attainment  of  his  present 
position.  It  should  be  found  of  general  utility  to  architectural  students  and  others,  as  well  as  to 
those  to  whom  it  is  specially  addressed."— y^wma/  of  the  Royal  Institute  of  British  Architects. 

CONCRETE:  ITS  NATURE  AND  USES. 

A  Book  for  Architects,  Builders,  Contractors,  and  Clerks  of  Works.  By 
George  L.  Sutcliffe,  A.R.I.B.A.    350  pp.,  with  numerous  Illustrations. 

Crown  8vo,  cloth  7/6 

"  The  author  treats  a  difficult  subject  in  a  lucid  manner.  The  manual  fills  a  long-felt  gap. 
It  is  careful  and  exhaustive  ;  equally  useful  as  a  student's  guide  and  an  architect's  book  of 
reference," — Journal  of  the  Royal  Institute  of  British  Architects. 

"There  is  room  for  this  new  book,  which  will  probably  be  for  some  time  the  standard  work 
on  the  subject  for  a  builder's  p\xrpo%e." —Glasgouu  Herald. 

THE  MECHANICS  OF  ARCHITECTURE. 

A  Treatise  on  Applied  Mechanics,  especially  Adapted  to  the  Use  of  Architects. 
By  E.  W.  Tarn,  M.A.,  Author  of  "  The  Science  of  Building,"  &c.  Second 
Edition,  Enlarged.    Illustrated  with  125  Diagrams.    Crown  8vo,  cloth  7/6 
"The  book  is  a  very  useful  and  helpful  manual  of  architectural  mechanics,  and  really  contains 
sufficient  to  enable  a  careful  and  painstaking  student  to  grasp  the  principles  bearing  upon  the 
majority  of  building  problems.    .    .    .    Mr.  Tarn  has  added,  by  this  volume,  to  the  debt  of 
gratitude  which  is  owing  to  him  by  architectural  students  for  the  many  valuable  works  which  he  has 
produced  for  their  use." — The  Builder. 

LOCKWOOD'S  BUILDER'S  PRICE  BOOK  for  1899. 

A  Comprehensive  Handbook  of  the  Latest  Prices  and  Data  for  Builders, 
Architects,  Engineers,  and  Contractors.  Re-constructed,  Re-written,  and 
Greatly  Enlarged.  By  Francis  T.  W.  Miller.  Boo  closely-printed  pages, 
crown  Bvo,  cloth  4/0 

"  This  book  is  a  very  useful  one,  and  should  find  a  place  in  every  English  office  connected 
with  the  building  and  engmeering  professions." — Industries. 

"An  excellent  book  of  reference." — Architect. 

"In  its  new  and  revised  form  this  Price  Book  is  what  a  work  of  this  kind  should  be — compre- 
hensive, reliable,  well  arranged,  legible,  and  well  bound." — British  Architect. 

THE  DECORATIVE  PART  OF  CIVIL  ARCHITECTURE. 

By  Sir  William  Chambers,  F.R.S.  With  Portrait,  Illustrations,  Notes,  and 
an  Examination  of  Grecian  Architecture,  by  Joseph  Gwilt,  F.S.A. 
Revised  and  Edited  by  W.  H.  Leeds.    66  Plates,  4to,  cloth       .       .  21/0 
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A  HANDY  BOOK  OF  VILLA  ARCHITECTURE. 

Being  a  Series  of  Designs  for  Villa  Residences  in  various  Styles.  With 
Outline  Specifications  and  Estimates.  By  C.  Wickes,  Architect,  Author  of 
"The  Spires  and  Towers  of  England,"  &c.    6i  Plates,  4to,  half-morocco,  gilt 

edges  £1  11s.  6d, 

The  whole  of  the  designs  bear  evidence  of  their  being  the  work  of  an  artistic  architect,  and 
they  will  prove  very  valuable  and  suggestive," — B^nlduig  News. 

THE  ARCHITECT'S  GUIDE. 

Being  a  Text-book  of  Useful  Information  for  Architects,  Engineers,  Surveyors, 
Contractors,  Clerks  of  Works,  &c.,  &c.    By  Frederick  Rogers,  Architect. 

Third  Edition.    Crown  8vo,  cloth  3/6 

"  As  a  text-book  of  useful  information  for  architects,  engineers,  surveyors,  &c.,  it  would  be 
hard  to  find  a  handier  or  more  complete  little  volume." — Standard. 

ARCHITECTURAL  PERSPECTIVE. 

The  whole  Course  and  Operations  of  the  Draughtsman  in  Drawing  a  Large 
House  in  Linear  Perspective.    Illustrated  by  43  Folding  Plates.    By  F.  O. 
Ferguson.    Second  Edition,  Enlarged.    8vo,  boards    ....  3/6 
"  It  is  the  most  intelligible  of  the  treatises  on  this  ill-treated  subject  that  I  have  met  with."— 
E.  INGRESS  BELL,  ESQ.,  in  the  R.I.B.A.  yournal. 

PRACTICAL  RULES  ON  DRAWING. 

For  the  Operative  Builder  and  Young  Student  in  Architecture.  By  George 
Pyne.    t4  Plates,  4to,  boards  7/6 

MEASURING  AND  VALUING  ARTIFICER'S  WORK 

(The  Student's  Guide  to  the  Practice  oQ-  Containing  Directions  for  taking 
Dimensions,  Abstracting  the  same,  and  bringing  the  Quantities  into  Bill,  with 
Tables  of  Constants  for  Valuation  of  Labour,  and  for  the  Calculation  of  Areas 
and  Solidities.  Originally  edited  by  E.  Dobson,  Architect.  With  Additions 
by  E.  W.  Tarn,  M.A.     Sixth  Edition.    With  8  Plates  and  63  Woodcuts. 

Crown  8vo,  cloth  7/6 

"  This  edition  will  be  found  the  most  complete  treatise  on  the  principles  of  measuring  and 
valuing  artificer's  work  that  has  yet  been  published." — Building-  News. 

TECHNICAL  GUIDE,  MEASURER,  AND  ESTIMATOR. 

For  Builders  and  Surveyors.  Containing  Technical  Directions  for  Measuring 
Work  in  all  the  Building  Trades,  Complete  Specifications  for  Houses,  Roads, 
and  Drains,  and  an  Easy  Method  of  Estimating  the  parts  of  a  Building 
collectively.    By  A.  C.  Beaton.    Eighth  Edition.    Waistcoat-pocket  size, 

gilt  edges     .       .   1/6 

"No  builder,  architect,  surveyor,  or  valuer  should  be  without  his  'Beaton.'" — Building 

News. 

CONSTRUCTIONAL  IRON  AND  STEEL  WORK. 

As  Applied  to  Public,  Private,  and  Domestic  Buildings.  A  Practical  Treatise 
for  Architects,  Students,  and  Builders.    By  F.  Campin.    Crown  Bvo,  cloth. 

[Just  Published.  3/6 

"  Any  one  who  wants  a  book  on  ironwork,  as  employed  in  buildings  for  stanchions,  columns, 
and  beams,  will  find  the  present  volume  to  be  suitable.  The  author  has  had  long-  and  varied 
experience  in  designing  this  class  of  work.  The  illustrations  have  the  character  of  working 
drawings.    This  practical  book  may  be  counted  a  most  valuable  work." — British  Architect. 

SPECIFICATIONS  FOR  PRACTICAL  ARCHITECTURE. 

A  Guide  to  the  Architect,  Engineer,  Surveyor,  and  Builder.  With  an  Essay 
on  the  Structure  and  Science  of  Modern  Buildings.  Upon  the  Basis  of  the 
Work  by  Alfred  Bartholomew,  thoroughly  Revised,  Corrected,  and  greatly 
added  to  by  Frederick  Rogers,  Architect.    Third  Edition,  Revised.  Bvo, 

cloth  1 5/0 

"  The  work  is  too  well  known  to  need  any  recommendation  from  us.  It  is  one  of  the  books 
with  which  every  young  architect  must  be  equipped." — Architect. 

THE  HOUSE=OWNER'S  ESTIMATOR. 

Or,  What  will  it  Cost  to  Build,  Alter,  or  Repair  ?  A  Price  Book  for  Un- . 
professional  People  as  well  as  tlae  Architectural  Surveyor  and  Builder.  By 
J.  D.  Simon.    Edited  by  F.  T.  W.  Miller,  A.R.LB.A.    Fourth  Edition. 

Crown  Bvo,  cloth  3/6 

In  two  years  it  will  repay  its  cost  a  hundred  times  ov&t."— Field. 
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SANITATION  AND  WATER  SUPPLY. 


THE  PURIFICATION  OF  SEWAGE. 

Being  a  Brief  Account  of  the  Scientific  Principles  of  Sewage  Purification,  and 
their  Practical  Application.    By  Sidney  Barwise,  M.D,  (Lond.),  M.R.C.S., 
D.P.H.  (Camb.),  Fellow  of  the  Sanitary  Institute,  Medical  Officer  of  Health 
to  the  Derbyshire  County  Council.    Crown  8vo,  cloth,   [/usi  published.  5/0 
"  '  What  process  shall  we  adopt  to  purify  our  sewage  ? '  This  question  has  rarely  been  treated 
from  so  many  points  of  view  in  one  book.    This  volume  teems  with  practical  hints,  which  show  the 
intimate  knowledge  the  author  has  of  his  subject.'  — The  Etigineer. 

"We  know  of  no  book  of  the  same  size  which  gives  so  complete  and  accurate  an  account  of 
the  principles  of  sewage  purification." — The  Bi-iilder. 

WATER  AND  ITS  PURIFICATION. 

A  Handbook  for  the  Use  of  Local  Authorities,  Sanitary  Officers,  and  others 
interested  in  Water  Supply.  By  S.  Rideal,  D.Sc  Lond.,  F.LC.  With 
numerous  Illustrations  and  Tables.  Crown  8vo,  cloth.  \_Just  Published.  7/6 
"Dr.  Rideal's  book  is  both  interesting  and  accurate,  and  contains  a  most  useful  rdsum^  of 
the  latest  knowledge  upon  the  subject  of  which  it  treats.  It  ought  to  be  of  great  service  to  all  who 
are  connected  with  the  supply  of  water  for  domestic  or  manufacturing  purposes." — The  Engineer. 

"  Dealing  as  clearly  as  it  does  with  the  various  ramifications  of  such  an  important  subject  as 
water  and  its  purification  it  may  be  warmly  recommended.  Local  authorities  and  all  engaged  in 
sanitary  affairs,  and  others  interested  in  water  supply,  will  read  its  pages  with  profit." — Lancet. 

RURAL  WATER  SUPPLY. 

A  Practical  Handbook  on  the  Supply  of  Water  and  Construction  of  Water- 
works for  Small  Country  Districts.  By  Allan  Greenwell,  A.M.I.C.E., 
andW.  T.  Curry,  A.M.I.C.E.    Revised  Edition.    Crown  8vo,  cloth  5/0 

"We  conscientiously  recommend  it  as  a  very  useful  book  for  those  concerned  in  obtaining 
water  for  small  districts,  giving  a  great  deal  of  practical  information  in  a  small  compass." — Builder. 

THE  WATER  SUPPLY  OF  CITIES  AND  TOWNS. 

By  William  Humber,  A.M.  Inst.  C.E.,  and  M.Inst.  M.E.  Imp.  4to,  half- 
bound  morocco.    (See  page  10.)  JVei  £Q  QS. 

THE  WATER  SUPPLY  OF  TOWNS  AND  THE  CON- 
STRUCTION OF  WATER=W0RK5. 

By  Professor  W.  K.  Burton,  A.M.  Inst.  C.E.  Second  Edition,  Revised 
and  Extended.    Royal  8vo,  cloth.    (See  page  9)  I25/0 

THE  HEALTH  OFFICER'S  POCKET=BOOK. 

A  Guide  to  Sanitary  Practice  and  Law.    For  Medical  Officers  of  Health, 
Sanitary  Inspectors,  Members  of  Sanitary  Authorities,  &c.     By  Edward 
F.  WiLLOUGHBY,  M.D.  (Lond.),  &c.    Fcap.  8vo,  cloth    ....  7/6 
"  A  mine  of  condensed  information  of  a  pertinent  and  useful  kind  on  the  various  subjects  of 
which  it  treats.    The  matter  seems  to  have  been  carefully  compiled  and  arranged  for  facility  of 
reference,  and  it  is  well  illustrated  by  diagrams  and  woodcuts.     The  different  subjects  are 
succinctly  but  fully  and  scientifically  dealt  with." — The  Lancet. 

SANITARY  ARRANGEMENT  OF  DWELLING-HOUSES. 

A  Handbook  for  Householders  and  Owners  of  Houses.    By  A.  J.  Wallis- 

Tayler,  A. M.Inst. C.E.    Crown  8vo,  cloth  2/6 

"This  book  will  be  largely  read;  it  will  be  of  considerable  service  to  the  public.  It  is  well 
arranged,  easily  read,  and  for  the  most  part  devoid  of  technical  terms." — Lancet. 

VENTILATION. 

A  Text-book  to  the  Practice  of  the  Art  of  Ventilating  Buildings.  By  W.  P. 
BucHAN,  R.P.    Crown  8vo,  cloth  3/6 

PLUMBING. 

A  Text-book  to  the  Practice  of  the  Art  or  Craft  of  the  Plumber.  By  W.  P. 
BuCHAN,  R.P.    Seventh  Edition,  Enlarged.    Crown  8vo,  cloth     .       .  3/6 

WATER  ENGINEERING. 

A  Practical  Treatise  on  the  Measurement,  Storage,  Conveyance,  and  Utilisa 
tion  of  Water  for  the  Supply  of  Towns,  for  Mill  Power,  and  for  other  Purposes. 
By  C.  Slagg,  A.m.  Inst.  C.E.    Second  Edition.    Crown  8vo,  cloth     .  7/6 

SANITARY  WORK  IN  SMALL  TOWNS  AND  VILLAGES. 

By  Charles  Slagg,  A.  M.  Inst.  C.E.    Crown  Svo,  cloth    .      .      .  3/0 
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CARPENTRY,  TIMBER,  &c. 


THE  ELEMENTARY  PRINCIPLES  OF  CARPENTRY. 

A  Treatise  on  the  Pressure  and  Equilibrium  of  Timber  Framing,  the  Resistance 
of  Timber,  and  the  Construction  of  Floors,  Arches,  Bridges,  Roofs,  Uniting 
Iron  and  Stope  with  Timber,  &c.  To  which  is  added  an  Essay  on  the  Nature 
and  Properties  of  Timber,  &c.,  with  Descriptions  of  the  kinds  of  Wood  used 
in  Building ;  also  numerous  Tables  of  the  Scantlings  of  Timber  for  different 
purposes,  the  Specific  Gravities  of  Materials,  &c.  By  Thomas  Tredgold,  C.E. 
With  an  Appendix  of  Specimens  of  Various  Roofs  of  Iron  and  Stone,  Illus- 
trated. Seventh  Edition,  thoroughly  Revised  and  considerably  Enlarged  by 
E.  Wyndham  Tarn,  _  M.A.,  Author  of  "The  Science  of  Building,"  &c. 
With  6i  Plates,  Portrait  of  the  Author,  and  several  Woodcuts.    In  One  large 

Vol.,  4to,  cloth  25/0 

"  Ought  to  be  in  every  architect's  and  every  builder's  library." — Builder. 

"A  work  w^hose  monumental  excellence  must  commend  it  wherever  skilful  carpentry  is 
concerned.  The  author's  principles  are  rather  confirmed  than  impaired  by  time.  The  additional 
plates  are  of  great  intrinsic  value." — Buildhtg  News. 


WOODWORKING  MACHINERY. 

Its  Rise,  Progress,  and  Construction.  With  Hints  on  the  Management  of  Saw 
Mills  and  the  Economical  Conversion  of  Timber.  Illustrated  with  Examples 
of  Recent  Designs  by  leading  English,  French,  and  American  Engineers.  By 
M.  Powis  Bale,  A.M.Inst.C.E.,  M.I.M.E.  Second  Edition,  Revised, 
with  large  x\dditions,  large  crown  8vo,  440  pp.,  cloth  .  .  .  .  9/0 
"  Mr.  Bale  is  evidently  an  expert  on  the  subject,  and  he  has  collected  so  much  information 
that  his  book  is  all-sufficient  for  builders  and  others  engaged  in  the  conversion  oit\mher."— Architect. 

"The  most  comprehensive  compendium  of  wood-working  machinery  we  have  seen.  The 
author  is  a  thorough  master  of  his  svib}QC\i."— Building  News. 


SAW  MILLS. 

Their  Arrangement  and  Management,  and  the  Economical  Conversion  of 
Timber.  By  M.  Powis  Bale,  A.M.Inst.C.E.  Second  Edition,  Revised. 
Crown  8vo,  cloth.  [Just  Published.    1 0/6 

"  The  ad^ninistration  of  a  large  sawing  establishment  is  discussed,  and  the  subject  examined 
from  a  financial  standpoint.  Hence  the  size,  shape,  order,  and  disposition  of  saw  mills  and  the  like 
are  gone  into  in  detail,  and  the  course  of  the  timber  is  traced  from  its  reception  to  its  delivery  in  its 
converted  state.    We  could  not  desire  a  more  complete  or  practical  treatise." — Builder. 


THE  CARPENTER  S  NEW  GUIDE. 

Or,  Book  of  Lines  for  Carpenters  ;  comprising  all  the  Elementary  Principles 
essential  for  acquiring  a  knowledge  of  Carpentry.  Founded  on  the  late  Peter 
Nicholson's  standard  work.  A  New  Edition,  Revised  by  Arthur  Ashpitel, 
F.S.A.  Together  with  Practical  Rules  on  Drawing,  by  George  Pyne. 
With  74  Plates,  4to,  cloth  £1  1  s. 


A  PRACTICAL  TREATISE  ON  HANDRAILINQ. 

Showing  New  and  Simple  Methods  for  Finding  the  Pitch  of  the  Plank,  Drawing 
the  Moulds,  Bevelling,  Jointing-up,  and  Squaring  the  Wreath.  By  George 
CoLLiNGS.  Second  Edition,  Revised  and  Enlarged,  to  which  is  added 
A  Treatise  on  Stair-building.    With  Plates  and  Diagrams    .       .  2/6 

"  Will  be  found  of  practical  utiUty  in  the  execution  of  this  difficult  branch  of  joinery."— Builder. 

"Almost  every  difficult  phase  of  this  somewhat  intricate  branch  of  joinery  is  elucidated  by 
the  aid  of  plates  and  explanatory  letterpress." — Furniture  Gazette. 


CIRCULAR  WORK  IN  CARPENTRY  AND  JOINERY. 

A  Practical  Treatise  on  Circular  Work  of  Single  and  Double  Curvature.  By 
George  Collings.    With  Diagrams.    Second  Edition,  lamo,  cloth    .  2/6 

"  An  excellent  example  of  what  a  book  of  this  kind  should  be.  Cheap  in  price,  clear  in 
definition,  and  practical  in  the  examples  selected."— .ff«»7<f«n 
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HANDRAILING  COMPLETE  IN  EIGHT  LESSONS. 

On  the  Square-Cut  System.  By  J.  S.  Goldthorp,  Head  of  Building 
Department,  Halifax  Technical  School.     With  Eight  Plates  and  over  150 

Practical  Exercises.    4to,  cloth  3/6 

"Likely  to  be  of  considerable  value  to  joiners  and  others  who  take  a  pride  in  good  work. 

The  arrangement  of  the  book  is  excellent.    We  heartily  commend  it  to  teachers  and  students."— 

Timber  Trades  Journal. 


TIMBER  MERCHANTS  and  BUILDER'S  COMPANION. 

Containing  New  and  Copious  Tables  of  the  Reduced  Weight  and  Measure- 
ment of  Deals  and  Battens,  of  all  sizes,  from  One  to  a  Thousand  Pieces,  and 
the  relative  Price  that  each  size  bears  per  Lineal  Foot  to  any  given  Price  per 
Petersburgh  Standard  Hundred  ;  the  Price  per  Cube  Foot  of  Square  Timber 
to  any  given  Price  per  Load  of  50  Feet,  &c.,  &c.  By  William  Dowsing. 
Fourth  Edition,  Revised  and  Corrected.  Crown  8vo,  cloth  .  .  -3/0 
"We  are  glad  to  see  a  fourth  edition  of  these  admirable  tables,  which  for  correctness  and 
simplicity  of  arrangement  leave  nothing  to  be  desired." — Timber  Trades  Jou7'nal. 


THE  PRACTICAL  TIMBER  MERCHANT. 

A  Guide  for  the  Use  of  Building  Contractors,  Surveyors,  Builders,  &c., 
comprising  useful  Tables  for  all  purposes  connected  with  the  Timber  "Trade, 
Marks  of  Wood,  Essay  on  the  Strength  of  Timber,  Remarks  on  the  Growth  of 
Timber,  &c.  By  W.  Richardson.  Second  Edition.  Fcap.  8vo,  cloth  .  3/6 
"  This  handy  manual  contains  much  valuable  information  for  the  use  of  timber  merchants, 

builders,  foresters,  and  all  others  connected  with  the  growth,  sale,  and  manufacture  of  timber." — 

Journal  of  Forestry. 


PACKINQ=CASE  TABLES. 

Showing  the  number  of  Superficial  Feet  in  Boxes  or  Packing-Cases,  from  six 
inches  square  and  upwards.    By  W.  Richardson,  Timber  Broker.  Third 

Edition.    Oblong  4to,  cloth  3/6 

"  Invaluable  labour-saving  tables." — Ironmonger. 


GUIDE  TO  SUPERFICIAL  MEASUREMENT. 

Tables  calculated  from  i  to  200  inches  in  length  by  i  to  108  inches  in  breadth. 
For  the  use  of  Architects,  Surveyors,  Engineers,  Timber  Merchants, 
Builders,  &c.  By  James  Hawkings.  Fourth  Edition.  Fcap.,  cloth  .  3/6 
"  A  useful  collection  of  tables  to  facilitate  rapid  calculation  of  surfaces.    The  exact  area  of 

any  surface  of  which  the  limits  have  been  ascertained  can  be  instantly  determined.    The  book  will 

be  found  of  the  greatest  utility  to  all  engaged  in  building  operations."— 


PRACTICAL  FORESTRY. 

Its  Bearing  on  the  Improvement  of  Estates.  By  Charles  E.  Curtis,  F.S.I., 
F.S.S.    Second  Edition,  Revised.    Crown  8vo,  cloth.  [Just  Published.  3/6 


THE  ELEMENTS  OF  FORESTRY. 

Designed  to  afford  Information  concerning  the  Planting  and  Care  of  Forest 
Trees  for  Ornament  or  Profit,  with  suggestions  upon  the  Creation  and  Care  of 
Woodlands.    By  F.  B.  Hough.    Large  crown  Svo,  cloth     .       .       .1 0/0 

THE  TIMBER  IMPORTER'S,  TIMBER  MERCHANT'S, 

AND  BUILDER'S  STANDARD  GUIDE. 

By  Richard  E.  Grandy.  Comprising  : — An  Analysis  of  Deal  Standards, 
Home  and  Foreign,  with  Comparative  Values  and  Tabular  Arrangements  for 
fixing  Net  Landed  Cost  on  Baltic  and  North  American  Deals,  including  all 
intermediate  Expenses,  Freight,  Insurance,  &c. ;  together  with  copious  Informa- 
tion for  the  Retailer  and  Builder.  Third  Edition.  i2mo,  cloth  .  .  2/0 
"Everything  it  pretends  to  be:  built  up  gradually,  it  leads  one  from  a  forest  to  a  treenail, 

and  throws  in  as  a  makeweight  a  host  of  material  concerning  bricks,  columns,  cisterns,  &c."— 

English  Mechanic. 
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SCHOOL  OF   PAINTING    FOR  THE   IMITATION  OF 

WOODS  AND  MARBLES. 

As  Taught  and  Practised  by  A.  R.  Van  der  Burg  and  P.  Van  der  Burg, 
Directors  of  the  Rotterdam  Painting  Institution.  Royal  folio,  i8^  by  12^  in.. 
Illustrated  with  24  full-size  Coloured  Plates  ;  also  12  plain  Plates,  comprising 
154  Figures.    Second  and  Cheaper  Edition    ....    £1  11s.  6d. 

List  of  plates  :— i.  Various  Tools  Required  for  Wood  Painting.— 2, 3.  Walnut  ; 
Preliminary  stages  of  Graining  and  Finished  Specimen.— 4.  Tools  Used  for 
Marble  Painting  and  Method  of  Manipulation.— 5,  6.  St.  Remi  Marble; 
Earlier  Operations  and  Finished  Specimen.  —  7.  Methods  of  Sketching 
Different  Grains,  Knots,  &c.— 8,  9.  Ash:  Preliminary  Stages  and  Finished 
Specimen.— 10.  Methods  of  Sketching  Marble  Grains.— h,  12.  Breche  Marble  ; 
Preliminary  Stages  of  Working  and  Finished  Specimen.— 13.  Maple  ;  Methods 
of  Producing  the  Different  Grains.— 14,  15.  Bird's-Eye  Maple;  Preliminary 
Stages  and  Finished  Specimen.— 16.  Methods  of  Sketching  the  Different 
Species  of  White  Marble.— 17,  18.  White  Marble  ;  Preliminary  Stages  of 
Process  and  finished  Specimen.— 19.  Mahogany;  Specimens  of  Various  Grains 
and  methods  of  manipulation. —20,  21.  mahogany;  earlier  stages  and 
Finished  Specimen.— 22,  23,  24.  Sienna  Marble;  Varieties  of  Grain,  Preliminary 
Stages  and  Finished  Specimen.— 25,  26,  27.  Juniper  Wood;  Methods  of  Pro- 
ducing Grain,  &c.  ;  preliminary  Stages  and  Finished  Specimen.— 28,  29,  30.  Vert 
de  Mer  Marble;  Varieties  of  Grain  and  Methods  of  Working,  Unfinished 
and  Finished  Specimens.— 31,  32,  33.  Oak  ;  Varieties  of  Grain,  Tools  Employed 
and  Methods  of  manipulation,  preliminary  Stages  and  Finished  Specimen.— 

34,  35.  36.    WAULSORT   MARBLE;   VARIETIES  OF   GRAIN,  UNFINISHED   AND  FINISHED 

Specimens. 

"  Those  who  desire  to  attain  skill  in  the  art  of  paintimg  woods  and  marbles  will  find  advantage 
in  consulting  this  book.  .  .  .  Some  of  the  Working  Men's  Clubs  should  give  their  young  men 
the  opportunity  to  study  it." — Buildtr. 

"  A  comprehensive  guide  to  the  art.  The  explanations  of  the  processes,  the  manipulation 
and  management  of  the  colours,  and  the  beautifully  executed  plates  will  not  be  the  least  valuable  to 
the  student  who  aims  at  making  his  work  a  faithful  transcript  of  nature."— Buz Idtn^  News. 

"Students  and  novices  are  fortunate  who  are  able  to  become  the  possessors  of  so  noble  a 
work." — The  Architect. 


ELEMENTARY  DECORATION. 

A  Guide  to  the  Simpler  Forms  of  Everyday  Art.  Together  with  PRACTICAL 
HOUSE  DECORATION.  By  James  W.  Facey.  With  numerous  Illus- 
trations.   In  One  Vol.,  strongly  half-bound  6/0 


HOUSE    PAINTING,    GRAINING,    MARBLING,  AND 
SIGN  WRITING. 

A  Practical  Manual  of.    By  Ellis  A.  Davidson.    Seventh  Edition.  With 
Coloured  Plates  and  Wood  Engravings.    i2mo,  cloth  boards  .       .       •  6/0 
"A  mass  of  information  of  use  to  the  amateur  and  of  value  to  the  practical  man." — English 
Mechanic. 


THE  DECORATOR'S  ASSISTANT. 

A  Modern  Guide  for  Decorative  Artists  and  Amateurs,  Painters,  Writers, 
Gilders,  &c.  Containing  upwards  of  600  Receipts,  Rules,  and  Instructions  ; 
with  a  variety  of  Information  for  General  Work  connected  with  every  Class  of 
Interior  and  Exterior  Decorations,  &c.  Seventh  Edition.  152  pp.,  cr.  8vo.  1  /O 
"  Full  of  receipts  of  value  to  decorators,  painters,  gilders,  &c.    The  book  contains  the  gist  of 

larger  treatises  on  colour  aad  technical  processes.    It  would  be  difficult  to  meet  with  a  work  so  full 

of  varied  information  on  the  painter's  art." — Building  News. 


MARBLE  DECORATION 

And  the  Terminology  of  British  and  Foreign  Marbles.  A  Handbook  for 
Students.  By  George  H.  Blagrove,  Author  of  "  Shoring  and  its  Applica- 
tion," &c.  With  28  Illustrations.  Crown  Bvo,  cloth  ....  3/6 
"  This  most  useful  and  much  wanted  handbook  should  be  in  the  hands  of  every  architect  and 
builder." — Building  World. 

"  A  carefully  and  usefully  written  treatise  ;  the  work  is  essentially  practical.  "—5f<?/j-?«a  . 
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DELAMOTTE'S  WORKS  ON  ALPHABETS  AND 
ILLUMINATION. 


ORNAMENTAL  ALPHABETS,  ANCIENT  &  MEDIAEVAL. 

From  the  Eighth  Century,  with  Numerals ;  including  Gothic,  Church-Text, 
large  and  small,  German,  Italian,  Arabesque,  Initials  for  Illuminationj 
Monograms,  Crosses,  &c.,  &c.,  for  the  use  of  Architectural  and  Engineering 
Draughtsmen,  Missal  Painters,  Masons,  Decorative  Painters,  Lithographers, 
Engravers,  Carvers,  &c.,  &c.  Collected  and  Engraved  by  F.  Delamotte,  and 
printed   in   Colours,      New  and   Cheaper  Edition.      Royal   8vo,  oblong, 

ornamental  boards  2/6 

"  For  those  who  insert  enamelled  sentences  round  gilded  chalices,  who  blazon  shop  legends 

over  shop-doors,  who  letter  church  walls  with  pithy  sentences  from  the  Decalogue,  this  book  will  be 

useful. " — A  thencEum. 

MODERN  ALPHABETS,  PLAIN  AND  ORNAMENTAL. 

Including  German,  Old  English,  Saxon,  Italic,  Perspective,  Greek,  Hebrew, 
Court  Hand,  Engrossing,  Tuscan,  Riband,  Gothic,  Rustic,  and  Arabesque  ; 
with  several  Original  Designs,  and  an  Analysis  of  the  Roman  and  Old  English 
Alphabets,  large  and  small,  and  Numerals,  for  the  use  of  Draughtsmen, 
Surveyors,  Masons,  Decorative  Painters,  Lithographers,  Engravers,  Carvers, 
&c.  Collected  and  Engraved  by  F.  Delamotte,  and  printed  in  Colours. 
New  and  Cheaper  Edition.  Royal  8vo,  oblong,  ornamental  boards  .  2/6 
"  There  is  comprised  in  it  every  possible  shape  into  which  the  letters  of  the  alphabet  and 

numerals  can  be  formed,  and  the  talent  which  has  been  expended  in  the  conception  of  the  various 

plain  and  ornamental  letters  is  wonderful." — Standard. 

MEDIEVAL   ALPHABETS    AND    INITIALS  FOR 

ILLUMINATORS. 

By  F.  G.  Delamotte.    Containing  21  Plates  and  Illuminated  Title,  printed 
in  Gold  and  Colours.    With  an  Introduction  by  J.  Willis  Brooks.  Fourth 
and  Cheaper  Edition.    Small  4to,  ornamental  boards     ....  4/0 
"A  volume  in  which  the  letters  of  the  alphabet  come  forth  glorified  in  gilding  and  all  the 
colours  of  the  prism  interwoven  and  intertwined  and  intermingled." — Sun. 

A  PRIMER  OF  THE  ART  OF  ILLUMINATION. 

For  the  Use  of  Beginners  ;  with  a  Rudimentary  Treatise  on  the  Art,  Practical 
Directions  for  its  Exercise,  and  Examples  taken  from  Illuminated  MSS., 
printed  in  Gold  and  Colours.    By  F.  Delamotte.    New  and  Cheaper 
Edition.    Small  4to,  ornamental  boards   .......  6/0 

"  The  examples  of  ancient  MSS.  recommended  to  the  student,  which,  with  much  good  sense, 

the  author  chooses  from  collections  accessible  to  all,  are  selected  with  judgment  and  knowledge  as 

well  as  tdiSte."— A thenceum. 

THE  EMBROIDERER^S  BOOK  OF  DESIGN. 

Containing  Initials,  Emblems,  Cyphers,  Monograms,  Ornamental  Borders, 
Ecclesiastical   Devices,    Mediaeval   and   Modern   Alphabets,   and  National 
Emblems.    Collected  by  F.  Delamotte,  and  printed  in  Colours.  Oblong 
royal  8vo,  ornamental  wrapper  .       .       .       .       .       .       .       .  ."1/6 

•*  The  book  will  be  of  great  assistance  to  ladies  and  young  children  who  are  endowed  with 
the  art  of  plying  the  needle  in  this  most  ornamental  and  useful  pretty  work." — East  Anglian  Times. 


INSTRUCTIONS  IN  WOOD=CARVINO  FOR  AMATEURS. 

With  Hints  on  Design.    By  A  Lady.    With  10  Plates.    New  and  Cheaper 

Edition.    Crown  8vo,  in  emblematic  wrapper  2/0 

"  The  handicraft  of  the  wood-carver,  so  well  as  a  book  can  impart  it,  may  be  learnt  from  '  A 
Lady's  '  "puhMcation."— A thenceum. 

PAINTING  POPULARLY  EXPLAINED. 

By  Thomas  John  Gullick,  Painter,  and  John  Times,  F.S.A.  Including 
Fresco,  Oil,  Mosaic,  Water-Colour,  Water-Glass,  Tempera,  Encaustic, 
Miniature,  Painting  on  Ivory,  Vellum,  Pottery,  Enamel,  Glass,  &c.  Fifth 

Edition.    Crown  8vo,  cloth  6/0 

*:)c*  Adopted  as  a  Prize  Book  at  South  Kensington. 

"  Much  may  be  learned,  even  by  those  who  fancy  they  do  not  require  to  be  taught,  from  the 
careful  perusal  of  this  unpretending  but  comprehensive  treatise."— ^r/f  Journal. 
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NATURAL  SCIENCE,  &c. 


THE  VISIBLE  UNIVERSE. 

Chapters  on  the  Origin  and  Construction  of  the  Heavens.  By  J.  E.  Gore, 
F.R.A.S.,  Author  of  "  Star  Groups,"  &c.    Illustrated  by  6  Stellar  Photographs 

and  12  Plates.    Demy  8vo,  cloth  "1  6/0 

"  A  valuable  and  lucid  summary  of  recent  astronomical  theory,  rendered  more  valuable  and 
attractive  by  a  series  of  stellar  photographs  and  other  illustrations." — The  Times. 

"In  presenting  a  clear  and  concise  account  of  the  present  state  of  our  knowledge  Mr.  Gore 
has  made  a  valuable  addition  to  the  literature  of  the  subject." — Nature. 

"Mr.  Gore's  '  Visible  Universe'  is  one  of  the  finest  works  on  astronomical  science  that  have 
recently  appeared  in  our  language.  In  spirit  and  in  method  it  is  scientific  from  cover  to  cover,  but 
the  style  is  so  clear  and  attractive  that  it  will  be  as  acceptable  and  as  readable  to  those  who  make 
no  scientific  pretensions  as  to  those  who  devote  themselves  specially  to  matters  astronomical." — 
Leeds  Mercury. 

STAR  GROUPS. 

A  Student's  Guide  to  the  Constellations.  By  J.  Ellard  Gore,  F.R.A.S., 
M.R.I. A.,  &c.,  Author  of  "The  Visible  Universe,"  "The  Scenery  of  the 

Heavens,"  &c.    With  30  Maps.    Small  4to,  cloth  6/0 

"  The  volume  contains  thirty  maps  showing  stars  of  the  sixth  magnitude — the  usual  naked-eye 
limit— and  each  is  accompanied  by  a  brief  commentary  adapted  to  facilitate  recognition  and  bring 
to  notice  objects  of  special  interest.  For  the  purpose  of  a  preliminary  survey  of  the  '  rhidnight 
pomp  '  of  the  heavens  nothing  could  be  better  than  a  set  of  delineations  averaging  scarcely  twenty 
square  inches  in  area  and  including  nothing  that  cannot  at  once  be  identified."— Sa/^rrfay  Review. 

AN  ASTRONOMICAL  GLOSSARY. 

^  Or,  Dictionary  of  Terms  used  in  Astronomy.  With  Tables  of  Data  and  Lists 
of  Remarkable  and  Interesting  Celestial  Objects.  By  J.  Ellard  Gore, 
F.R.A.S.,  Author  of  "  The  Visible  Universe,"  &c.    Small  crown  8vo,  cloth. 

2/6 

"A  very  useful  little  work  for  beginners  in  astronomy,  and  not  to  be  despised  by  more 
advanced  students." — The  Times. 

"  A  very  handy  book  ,  .  .  the  utility  of  which  is  much  increased  by  its  valuable  tables  of 
astronomical  diaXa.."—Athen(Zum. 

THE  MICROSCOPE. 

Its  Construction  and  Management.  Including  Technique,  Photo-micrography, 
and  the  Past  and  Future  of  the  Microscope.  By  Dr.  Henri  van  Heurck. 
Re-Edited  and  Augmented  from  the  Fourth  French  Edition,  and  Translated 
by  Wynne  E.  Baxter,  F.G.S.  400  pp.,  with  upwards  of  250  Woodcuts, 
imp.  8vo,  cloth  1 8/0 

"  A  translation  of  a  well-known  work,  at  once  popular  and  comprehensive." — Times. 

"The  translation  is  as  felicitous  as  it  is  accurate." — Nature. 

ASTRONOMY. 

By  the  late  Rev.  Robert  Main,  M.A.,  F.R.S.  Third  Edition,  Revised  by 
William  Thynne  Lynn,  B.A.,  F.R.A.S.,  formerly  of  the  Royal  Observatory, 

Greenwich.    i2mo,  cloth  2/0 

"A  sound  and  simple  treatise,  very  carefully  edited,  and  a  capital  book  for  beginners."— 

Knowledge. 

"  Accurately  brought  down  to  the  requirements  of  the  present  time  by  Mr.  Lynn."— 

Educational  Times. 

A  MANUAL  OF  THE  MOLLUSCA. 

A  Treatise  on  Recent  and  Fossil  Shells.  By  S.  P.  Woodward,  A.L.S., 
F.G.S.  With  an  Appendix  on  Recent  and  Fossil  Conchological 
Discoveries,  by  Ralph  Tate,  A.L.S.,  F.G.S.  With  23  Plates  and 
upwards  of  300  Woodcuts.    Reprint  of  Fourth  Edition  (1880).    Crown  8vo, 

cloth  7/6 

"A  most  valuable  storehouse  of  conchological  and  geological  information."— 5«m<r^  Gossip). 

THE  TWIN  RECORDS  OF  CREATION. 

Or,  Geology  and  Genesis,  their  Perfect  Harmony  and  Wonderful  Concord 

By  G.  W.  V.  LE  Vaux.    8vo,  cloth  6/0 

"  A  valuable  contribution  to  the  evidences  of  Revelation,  and  disposes  very  conclusively  is 

the  arguments  of  those  who  would  set  God's  Works  against  God's  Word.    No  reeil  difficulty  is 

shirked,  and  no  sophistry  is  left  unexposed."— 77^^  Rock. 
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HANDBOOK  OF  MECHANICS. 

By  Dr.  Lardner.    Enlarged  and  re-written  by  Benjamin  Loewy,  F.R.A.S. 

378  Illustrations.    Post  8vo,  cloth  6/0 

"  The  perspicuity  of  the  orig-inal  has  been  retained,  and  chapters  which  had  become  obsolete 
have  been  replaced  by  others  of  more  modern  character.  The  explanations  throu^^hoiit  are 
studiously  popular,  and  care  has  been  taken  to  show  the  application  of  the  various  branches  of 
physics  to  the  industrial  arts,  and  to  the  practical  business  of  life." — Mining  Jo:irnal. 

HANDBOOK  OF  HYDROSTATICS  AND  PNEUMATICS. 

By  Dr.  Lardner.    New  Edition,  Revised  and  Enlarged  by  Benjamin  Loewy, 
F.R.A.S.    With  236  Illustrations.    Post  Bvo,  cloth        ....  5/0 
"For  those  'who  desire  to  attain  an  accurate  knowledge  of  physical  science  without  the 
profound  methods  of  mathematical  investigation,'  this  work  is  well  ^.&a.^X.Qd,"— Chemical  Nctjus. 

HANDBOOK  OF  HEAT. 

By  Dr.  Lardner.    Edited  and  re-written  by  Benjamin  Loewy,  F.R.A.S.,  &c. 

117  Illustrations.    Post  Bvo,  cloth  6/0 

"The  style  is  always  clear  and  precise,  and  conveys  instruction  without  leaving  any  cloudiness 
or  lurking  doubts  \iQ\i\\\d."—E7igi7ieeri7ig. 

HANDBOOK  OF  OPTICS. 

By  Dr.  Lardner.    New  Edition.    Edited  by  T.  Olver  Harding,  B.  A.  Lond. 

With  298  Illustrations.    Small  Bvo,  448  pp.,  cloth  6/0 

"  Written  by  one  of  the  ablest  English  scientific  writers,  beautifully  and  elaborately  illustrated.' 
— Mechanics'  Magazine. 

ELECTRICITY,  MAGNETISM,  AND  ACOUSTICS. 

By  Dr.  Lardner.     Edited  by  Geo.  Carey  Foster,  B.A.,  F.C.S.  With 

400  Illustrations.    Small  8vo,  cloth  5/0 

"  The  book  could  not  have  been  entrusted  to  any  one  better  calculated  to  preserve  the  terse 
and  lucid  style  of  Lardner,  -vrhile  correcting  his  errors  and  bringing  up  his  work  to  the  present 
state  of  scientific  knowledge." — Popular  Science  Review. 

HANDBOOK  OF  ASTRONOMY. 

By  Dr.  Lardner.  Fourth  Edition.  Revised  and  Edited  by  Edwin  Dunkin, 
F.R.A.S.,  Royal  Observatory,  Greenwich.    With  38  Plates  and  upwards  of 

100  Woodcuts.    Bvo,  cloth  9/6 

"Probably  no  other  book  contains  the  same  amount  of  information  in  so  compendious  and 
well  arranged  a  form — certainly  none  at  the  price  at  which  this  is  oflTered  to  the  public." — Athenceum. 

"  We  can  do  no  other  than  pronounce  this  work  a  most  valuable  manual  of  astronomy,  and 
we  strongly  recommend  it  to  all  who  wish  to  acquire  a  general— but  at  the  same  time  correct- 
acquaintance  with  this  sublime  science." — Quarterly  Jourital  o/Sciejice. 

MUSEUM  OF  SCIENCE  AND  ART. 

Edited  by  Dr.  Lardner.  With  upwards  of  1,200  Engravings  on  Wood.  In 
Six  Double  Volumes,  £1  1  s.  in  a  new  and  elegant  cloth  binding  ;  or  hand- 
somely bound  in  half-morocco   £1  "lis.  6d. 

"  A  cheap  and  interesting  publication,  alike  informing  and  attractive.  The  papers  combine 
subjects  of  importance  and  great  scientific  knowledge,  considerable  inductive  powers,  and  a  popular 
style  of  treatment." — Spectator. 

Separate  books  formed  from  the  above. 


Common  Things  Explained.  55. 
The  Microscope.    2s.  cloth. 
Popular  Geology.    2s.  6d.  cloth. 
Popular  Physics.    2s.  6d.  cloth. 


Steam  and  its  Uses.    25.  cloth. 
Popular  Astronomy.    45.  td.  cloth. 
The  Bee  and  White  Ants.  2s.  cloth 
The  Electric  Telegraph,    is.  6d. 


NATURAL  PHILOSOPHY  FOR  SCHOOLS. 

By  Dr.  Lardner.    Fcap.  8vo  3/6 

"  A  very  convenient  class  book  for  junior  students  in  private  ?,ch.oo\s."—B7-itish  Qica7-terl 
Review. 

ANIMAL  PHYSIOLOGY  FOR  5CH00L5. 

By  Dr.  Lardner.    Fcap.  8vo  3/6 

"  Clearly  written,  well  arranged,  and  excellently  illustrated."— Garrfe;i^r'i'  Chrotiicle. 

THE  ELECTRIC  TELEGRAPH. 

By  Dr.  Lardner.  Revised  by  E.  B.  Bright,  F.R.A.S.  Fcap.  8vo.  .  2/6 
"One  of  the  most  readable  books  extant  on  the  Electric  Telegraph.  "—ZTw^r/zi-A  Mechanic. 
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CHEMICAL  MANUFACTURES, 
CHEMISTRY,  &c. 


THE  GAS  ENGINEER'S  POCKET=BOOK. 

Comprising  Tables,  Notes  and  Memoranda  relating  to  the  Manufacture, 
Distribution  and  Use  of  Coal  Gas  and  the  Construction  of  Gas  Works.  By 
H.  O'Connor,  A.M.Inst.C.E.,  450  pp.,  crown  8vo,  fully  Illustrated,  leather. 

ljust  Published.    1  0/6 

"  The  book  contains  a  vast  amount  of  information.  The  author  goes  consecutively  through 
the  engineering  details  and  practical  methods  involved  in  each  of  the  different  processes  or  parts 
of  a  gas-works.  He  has  certainly  succeeded  in  making  a  compilation  of  hard  matters  of  fact 
absolutely  interesting  to  read.'" — Gas  IVorld. 

"  A  useful  work  of  reference  for  the  gas  engineer  and  all  interested  in  lighting  or  heating  by 
gas,  while  the  analyses  of  the  various  descriptions  of  gas  will  be  of  value  to  the  technical  chemist. 
All  matter  in  any  way  connected  with  the  manufacture  and  use  of  gas  is  dealt  with.  The  book  has 
evidently  been  carefully  compiled,  and  certainly  constitutes  a  useful  addition  to  gas  literature."— 
Builder. 

"The  volume  contains  a  great  quantity  of  specialised  information,  compiled,  we  believe,  from 
trustworthy  sources,  which  should  make  it  of  considerable  value  to  those  for  whom  it  is  specifically 
produced." — Ejif^i7ieer. 

LIGHTING  BY  ACETYLENE 

Generators,  Burners,  and  Electric  Furnaces.  By  William  E.  Gibbs,  M.E. 
With  66  Illustrations.    Crown  8vo,  cloth.  \Just  Published.  7/6 

ENGINEERING  CHEMISTRY. 

A  Practical  Treatise  for  the  Use  of  Analytical  Chemists,  Engineers,  Iron 
Masters,  Iron  Founders,  Students  and  others.    Comprising  Methods  of  Analysis 
and  Valuation  of  the  Principal  Materials  used  in  Engineering  Work,  with 
Analyses,  Examples  and  Suggestions.     By  H.  J.  Phillips,  F.I.C.,  F.C.S. 
Second  Edition,  Enlarged.    Crown  8vo,  400  pp.,  with  Illustrations,  cloth  1  0/6 
"In  this  work  the  author  has  rendered  no  small  service  to  a  numerous  body  of  practical 
men.  .  .  .  The  analytical  methods  may  be  pronounced  most  satisfactory,  being  as  accurate  as  the 
despatch  required  of  engineering  chemists  permits." — Chemical  News. 

"  Full  of  good  things.    As  a  handbook  of  technical  analysis,  it  is  very  welcome." — Bidlder. 
"The  analytical  methods  given  are,  as  a  whole,  such  as  are  likely  to  give  rapid  and  trust- 
worthy results  in  experienced  hands.  .  .  .  There  is  much  excellent  descriptive  matter  in  the  work, 
the  chapter  on  '  Oils  and  Lubrication '  being  specially  noticeable  in  this  respect." — Etigineer. 

NITRO=EXPLOSIYES. 

A  Practical  Treatise  concerning  the  Properties,  Manufacture,  and  Analysis 
of  Nitrated  Substances,  including  the  Fulminates,  Smokeless  Powders,  and 
Celluloid.  By  P.  G.  San  ford,  F.  I.  C,  Consulting  Chemist  to  the  Cotton  Powder 
Company,  &c.   With  Illustrations.   Crown  8vo,  cloth.   {Just  Published.  Q/O 
"Any  one  having  the  requisite  apparatus  and  materials  could  make  nitro-glycerine  or  gun- 
cotton,  to  say  nothing  of  other  explosives,  by  the  aid  of  the  instructions  in  this  volume.    This  is 
one  of  the  very  few  text-books  in  which  can  be  found  just  what  is  wanted.    Mr.  Sanford  goes 
through  the  whole  list  of  explosives  commonly  used,  names  any  given  explosive,  and  tells  us  of  what 
it  is  composed  and  how  it  is  manufactured.    The  book  is  excellent  throughout." — Engineer. 

A  HANDBOOK  ON  MODERN  EXPLOSIVES. 

A  Practical  Treatise  on  the  Manufacture  and  Use  of  Dynamite,  Gun-Cotton, 
Nitro-Glycerine  and  other  Explosive  Compounds,  including  Collodion-Cotton. 
With  Chapters  on  Explosives  in  Practical  Application.  By  M.  Eissler, 
Mining  Engineer  and  Metallurgical  Chemist.  Second  Edition,  Enlarged. 
With  150  Illustrations.    Crown  8vo,  cloth.  VJust  Published.    1  2/6 

"  Useful  not  only  to  the  miner,  but  also  to  officers  of  both  services  to  whom  blasting  and  the 
use  of  explosives  generally  may  at  any  time  become  a  necessary  auxiliary." — Nature. 

DANGEROUS  GOODS. 

Their  Sources  and  Properties,  Modes  of  Storage  and  Transport.  With  Notes 
and  Comments  on  Accidents  arising  therefrom,  together  with  the  Government 
and  Railway  Classifications,  Acts  of  Parliament,  &c.  A  Guide  for  the  Use  of 
Government  and  Railway  Officials,  Steamship  Owners,  Insurance  Companies 
and  Manufacturers,  and  Users  of  Explosives  and  Dangerous  Goods.  By 
H.  Joshua  Phillips,  F.I.C,  F.C.S.  Crown  8vo,  374  pp.,  cloth  .  .  9/0 
"Merits  a  wide  circulation,  and  an  intelligent,  appreciative  study." — Che77iical  News. 


CHEMICAL  MANUFACTURES,  CHEMISTRY.  S-c.  35 


A  MANUAL  OF  THE  ALKALI  TRADE. 

Including  the  Manufacture  of  Sulphuric  Acid,  Sulphate  of  Soda,  and  Bleaching 
Powder.    By  John  Lomas,  Alkali  Manufacturer,  Newcastle-upon-Tyne  and 
London.    390  pp.  of  Text.    With  232  Illustrations  and  Working  Drawings, 
Second  Edition,  with  Additions.    Super-royal  8vo,  cloth      .       .    £1  "lOs. 
"  This  book  is  written  by  a  manufacturer  for  manufacturers.    The  working  details  of  the  most 
approved  forms  of  apparatus  are  given,  and  these  are  accompanied  by  no  less  than  232  wood 
engravings,  all  of  which  may  be  used  for  the  purposes  of  construction.    Every  step  in  the  manu- 
facture is  very  fully  described  in  this  manual,  and  each  improvement  explained."— A t/ieuczzcm. 

We  find  not  merely  a  sound  and  luminous  explanation  of  the  chemical  principles  of  the 
trade,  but  a  notice  of  numerous  matters  which  have  a  most  important  bearing  on  the  successful 
conduct  of  alkali  works,  but  which  are  generally  overlooked  by  even  experienced  technological 
authors." — Chemical  Review. 


THE  BLOWPIPE  IN  CHEMISTRY,  MINERALOGY,  AND 
GEOLOGY. 

Containing  all  known  Methods  of  Anhydrous  Analysis,  many  Working 
Examples,  and  Instructions  for  Making  Apparatus.  By  Lieut. -Colonel  W.  A. 
Ross,  R.A.,  F.G.S.    With  120  Illustrations.     Second  Edition,  Enlarged. 

Crown  8vo,  cloth  5/0 

The  student  who  goes  conscientiously  through  the  course  of  experimentation  here  laid  down 
will  gain  a  better  insight  into  inorganic  chemistry  and  mineralogy^  than  if  he  had  'got  up '  any  of  the 
best  text-books  of  the  day,  and  passed  any  number  of  examinations  in  their  zovitent'-,"— Chemical 
News. 


COMMERCIAL  HANDBOOK  OF  CHEMICAL  ANALYSIS. 

Or,  Practical  Instructions  for  the  Determination  of  the  Intrinsic  or  Commercial 
Value  of  Substances  used  in  Manufactures,  in  Trades,  and  in  the  Arts.  By 
A.  Normandy.  New  Edition  by  H.  M.  Noad,  Ph.D.,  F.R.S.  Crown  8vo, 
cloth  1 2/6 

"  We  strongly  recommend  this  book  to  our  readers  as  a  guide,  alike  indispensable  to  the 
housewife  as  to  the  pharmaceutical  practitioner." — Medical  Times. 


THE  MANUAL  OF  COLOURS  AND  DYE=WARES. 

Their  Properties,  Applications,  "Valuations,  Impurities  and  Sophistications. 

For  the  Use  of  Dyers,  Printers,  Drysalters,  Brokers,  &c.    By  J.  W.  Slater. 

Second  Edition,  Revised  and  greatly  Enlarged.  Crown  8vo,  cloth  .  7/6 
"  A  complete  encyclopaedia  of  the  materia  tinctoria.  The  information  given  respecting  each 
article  is  full  and  precise,  and  the  methods  of  determining  the  value  of  articles  such  as  these,  so 
liable  to  sophistication,  are  given  with  clearness,  and  are  practical  as  well  as  valuable." — Chemist 
■and  Drtiggist. 

"There  is  no  other  work  which  covers  precisely  the  same  ground.  To  students  preparing 
for  examinations  in  dyeing  and  printing  it  will  prove  exceedingly  useful." — Chemical  News, 


A  HANDY  BOOK  FOR  BREWERS. 

Being  a  Practical  Guide  to  the  Art  of  Brewing  and  Malting.  Embracing  the 
Conclusions  of  Modern  Research  which  bear  upon  the  Practice  of  Brewing. 
By  Herbert  Edwards  Wright,  M.A.  Second  Edition,  Enlarged.  Crown 
8vo,  530  pp.,  cloth.  [Just  Published.  12/6 

"  May  be  consulted  with  advantage  by  the  student  who  is  preparing  himself  for  examinational 
tests,  while  the  scientific  brewer  will  find  in  it  a  resume'  of  all  the  most  important  discoveries  of 
modern  times.  The  work  is  written  throughout  in  a  clear  and  concise  manner,  and  the  author 
takes  great  care  to  discriminate  between  vague  theories  and  well-established  facts." — Brewers' 
jfournaL 

"We  have  great  pleasure  in  recommending  this  handy  book,  and  have  no  hesitation  in  saying 
that  it  is  one  of  the  best — if  not  the  best — which  has  yet  been  written  on  the  subject  of  beer-brewing 
in  this  country;  it  should  have  a  place  on  the  shelves  of  every  brewers  Y\!oxzxy."— Brewers' 
Guardian. 

"  Although  the  requirements  of  the  student  are  primarily  considered,  an  acquaintance  of  half- 
an-hour's  duration  cannot  fail  to  impress  the  practical  brewer  with  the  sense  of  having  found  a 
trustworthy  guide  and  practical  counsellor  in  brewery  matters." — Chemical  Trade  Jourjial. 


FUELS:  SOLID,  LIQUID,  AND  GASEOUS. 

Their  Analysis  and  Valuation.    For  the  Use  of  Chemists  and  Engineers.  By 
H.  J.  Phillips,  F.C.S.,  formerly  Analytical  and  Consulting  Chemist  to  tlie 
G.E.  Rlwy.    Third  Edition,  Revised' and  Enlarged.    Crown  8vo,  cloth  2/0 
"  Ought  to  have  its  place  in  the  laboratory  of  every  metallurgical  establishment  and  wherever 
uel  is  used  on  a  large  scdle."— Chemical  News. 
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THE  ARTIST5'  MANUAL  OF  PIGMENTS. 

Showing  their  Composition,  Conditions  of  Permanency,  Non-Permanency,  and 
Adulterations ;  Effects  in  Combination  with  Each  Other  and  with  Vehicles  ; 
and  the  most  Reliable  Tests  of  Purity.    By  H.  C.  Standage.    Third  Edition, 

crown  8vo,  cloth  2/6 

"  This  work  is  indeed  multum-in-par'vo,  and  we  can,  with  good  conscience,  recommend  it  to 
all  who  come  in  contact  with  pigments,  wliether  as  makers,  dealers,  or  users."— Chemical  Review. 

A  POCKET=BOOK  OF  MENSURATION  AND  GAUGING. 

Containing  Tables,  Rules,  and  Memoranda  for  Revenue  Officers,  Brewers, 
Spirit  Merchants,  &c.    By  J.  B.  Mant,  Inland  Revenue.    Second  Edition, 

Revised.    i8mo,  leather  4/0 

"  This  handy  and  useful  book  is  adapted  to  the  requirements  of  the  Inland  Revenue  Depart- 
ment, and  will  be  a  favourite  book  of  reference.  The  range  of  subjects  is  comprehensive,  and  the 
arrangement  simple  and  clear." — Civilian. 

"  Should  be  in  the  hands  of  every  practical  hr ewer.  "—Brewers'  Journal. 


INDUSTRIAL    ARTS,    TRADES,  AND 
MANUFACTURES. 
MODERN  CYCLES. 

A  Practical  Handbook  on  their  Construction  and  Repair.  By  A.  J .  Wallis- 
Tayler,  a.  M.  Inst.  C.  E.  Author  of  "  Refrigerating  Machinery,"  &c.  With 
upwards  of  300  Illustrations.    Crown  8vo,  cloth.  VJust  Published.    "1 0/6 

"The  large  trade  that  is  done  in  the  component  parts  of  bicycles  has  placed  in  the  way  of 
men  mechanically  inclined  extraordinary  facilities  for  building  bicycles  for  their  own  use.  .  .  .  The 
book  will  prove  a  valuable  guide  for  all  those  who  aspire  to  the  manufacture  or  repair  of  their  own 
machines.  "~7">^e  Field. 

"A  most  comprehensive  and  up-to-date  treatise.  Cycle. 

"  A  very  useful  book,  which  is  quite  entitled  to  rank  as  a  standard  work  for  students  of  cycle 
construction. "—  Wheeling: 

TEA  PLANTING  AND  MANUFACTURE  . 

(A  Text  Book  of).  Comprising  Chapters  on  the  History  and  Development  of 
the  Industry,  the  Cultivation  of  the  Plant,  the  Preparation  of  the  Leaf  for  the 
Market,  the  Botany  and  Chemistry  of  Tea,  &c.  With  some  Account  of  the 
Laws  affecting  Labour  in  Tea  Gardens  in  Assam  and  elsewhere.  By  David 
Crole,  late  of  the  Jokai  Tea  Company,  &c.  With  Plates  and  other  Illustra- 
tions. Medium  8vo,  cloth.  [Just  Published.  1  6/0 
"  The  author  writes  as  an  expert,  and  gives  the  result  of  his  personal  experiences.   The  work 

can  hardly  fail  to  be  of  practical  interest  to  tea  growers  and  tea  manufacturers.  "—^rtWj-A  Trade 

Journal. 

COTTON  MANUFACTURE. 

A  Manual  of  Practical  Instruction  of  the  Processes  of  Opening,  Carding, 
Combing,  Drawing,  Doubling  and  Spinning  of  Cotton,  the  Methods  of 
Dyeing,  &c.  For  the  Use  of  Operatives,  Overlookers,  and  Manufacturers. 
By  John  Lister,  Technical  Instructor,  Pendleton.  8vo,  cloth  .  .  V/6 
"This  invaluable  volume  is  a  distinct  advance  in  the  literature  of  cotton  manufacture."— 
Machinery. 

"  It  is  thoroughly  reliable,  fulfilling  nearly  all  the  requirements  desired." — Glasgow  Herald. 

FLOUR  MANUFACTURE. 

A  Treatise  on  Milling  Science  and  Practice.  By  Friedrich  Kick,  Imperial 
Regierungsrath,  Professor  of  Mechanical  Technology  in  the  Imperial  German 
Polytechnic  Institute,  Prague.  Translated  from  the  Second  Enlarged  and 
Revised  Edition  with  Supplement.  By  H.  H.  P.  Powles,  Assoc.  Memb. 
Institution  of  Civil  Engineers.    Nearly  400  pp.    Illustrated  with  28  Folding 

Plates,  and  167  Woodcuts.    Royal  Bvo,  cloth  £1  6s. 

"  This  valuable  Avork  is,  and  will  remain,  the  standard  authority  on  the  science  of  milling.  .  .  . 
The  miller  who  has  read  and  digested  this  work  will  have  laid  the  foundation,  so  to  speak,  of  a 
successful  career  ;  he  will  have  acquired  a  number  of  general  principles  which  he  can  proceed  to 
apply.  In  this  handsome  volume  we  at  last  have  the  accepted  text-book  of  modern  miUing  in  good, 
sound  English,  which  has  little,  if  any,  trace  of  the  German  idiom." — The  Miller. 

"  The  appearance  of  this  celebrated  work  in  English  is  very  opportune,  and  British  millers 
will,  we  are  sure,  not  be  slow  in  availing  themselves  of  its  pages."— Millers'  Gazette. 
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CEMENTS,  PASTES,  GLUES,  AND  GUMS. 

A  Practical  Guide  to  the  Manufacture  and  Application  of  the  various  Aggluti- 
nants  required  in  the  Building,  Metal-Working,  Wood-Working,  and  Leather- 
Working  Trades,  and  for  Workshop,  Laboratory  or  Office  Use.  With  upwards 
of  900  Recipes  and  Formulae.  By  H.  C.  Standage,  Chemist.  Third  Edition. 
Crown  8 vo,  cloth.  [Just  Published.  2/0 

"We  have  pleasure  in  speaking  favourably  of  this  volume.  So  far  as  we  have  had 
experience,  w^hich  is  not  inconsiderable,  this  manual  is  trustworthy."— Atheuczum. 

"As  a  revelation  of  what  are  considered  trade  secrets,  this  book  will  arouse  an  amount  of 
curiosity  among  the  large  number  of  industries  it  touches."— Daily  Chronicle. 


THE  ART  OF  SOAP=MAKINQ. 

A  Practical  Handbook  of  the  Manufacture  of  Hard  and  Soft  Soaps,  Toilet 
Soaps,  &c.  Including  many  New  Processes,  and  a  Chapter  on  the  Recovery  of 
Glycerine  from  Waste  Leys.  By  Alx.  Watt.  Fifth  Edition,  Revised,  with 
an  Appendix  on  Modern  Candlemaking.  Crown  8vo,  cloth  .  .  .  7/6 
"The  work  will  prove  very  useful,  not  merely  to  the  technological  student,  but  to  the 
practical  soap  boiler  who  wishes  to  understand  the  theory  of  his  art." — Chemical  News. 

"  A  thoroughly  practical  treatise  on  an  art  which  has  almost  no  Hterature  in  our  language. 
We  congratulate  the  author  on  the  success  of  his  endeavour  to  fill  a  void  in  English  technical 
literature. " — Nature 


PRACTICAL  PAPER=MAKING. 

A  Manual  for  Paper-Makers  and  Owners  and  Managers  of  Paper-Mills.  With 
Tables,  Calculations,  &c.    By  G.  Clapperton,  Paper-Maker.    With  Illus- 
trations of  Fibres  from  Micro-Photographs.    Crown  Bvo,  cloth      .       .  5/0 
"  The  author  caters  for  the  requirements  of  responsible  mill  hands,  apprentices,  &c.,  whilst 
his  manual  will  be  found  of  great  service  to  students  of  technology,  as  well  as  to  veteran  paper- 
makers  and  mill  owners.    The  illustrations  form  an  excellent  feature."— -T/i^  World's  Paper  Trade 
Review. 

"We  recommend  everybody  interested  in  the  trade  to  get  a  copy  of  this  thoroughly  practical 
book." — Paper  Making 

THE  ART  OF  PAPER=MAKING. 

A  Practical  Handbook  of  the  Manufacture  of  Paper  from  Rags,  Esparto, 
Straw,  and  other  Fibrous  Materials.  Including  the  Manufacture  of  Pulp  from 
Wood  Fibre,  with  a  Description  of  the  Machinery  and  Appliances  used.  To 
which  are  added  Details  of  Processes  for  Recovering  Soda  from  Waste  Liquors. 
By  Alexander  Watt,  Author  of  "The  Art  of  Soap-Making."  With  Illus- 
trations.   Crown  Svo,  cloth  7/Q 

"It  may  be  regarded  as  the  standard  work  on  the  subject.  The  book  is  full  of  valuable 
information.  The  '  Art  of  Paper-Making '  is  in  every  respect  a  model  of  a  text-book,  either  for  a 
technical  class,  or  for  the  private  student." — Paper  a7id  Printing  Trades  Journal. 


A  TREATISE  ON  PAPER 

For  Printers  and  Stationers.  With  an  Outline  of  Paper  Manufacture ;  Complete 
Tables  of  Sizes,  and  Specimens  of  Different  Kinds  of  Paper.  By  Richard 
Parkinson,  late  of  the  Manchester  Technical  School.  Demy  Svo,  cloth. 

[  Just  Published.  3/6 

THE  ART  OF  LEATHER  MANUFACTURE. 

Being  a  Practical  Handbook,  in  which  the  Operations  of  Tanning,  Currying, 
and  Leather  Dressing  are  fully  Described,  and  the  Principles  of  Tanning 
Explained,  and  many  Recent  Processes  Introduced  ;  as  also  Methods  for  the 
Estimation  of  Tannin,  and  a  Description  of  the  Arts  of  Glue  Boiling,  Gut 
Dressing,  &c.     By  Alexander  Watt,   Author  of  "  Soap-Making,"  &c. 


Fourth  Edition.    Crown  Svo,  cloth  9/0 

"  A  sound,  comprehensive  treatise  on  tanning  and  its  accessories.  The  book  is  an  eminently 
valuable  production,  which  redounds  to  the  credit  of  both  author  and  publishers  "—Chemical 
Review. 


THE  ART  OF  BOOT  AND  SHOE  MAKING. 

A  Practical  Handbook,  including  Measurement,  Last-Fitting,  Cutting-Out, 
Closing  and  Making,  with  a  Description  of  the  most  approved  Machinery 
Employed.  By  John  B.  Leno,  late  Editor  of  St.  Crispin,  and  The.  Boot  and 
Shoe-Maker.    i2mo,  cloth  2/0 
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WOOD  ENGRAVING. 

A  Practical  and  Easy  Introduction  to  the  Study  of  the  Art.   By  W.  N.  Brown. 

i2mo,  cloth  "1/6 

"The  book  is  clear  and  complete,  and  will  be  useful  to  any  one  wanting  to  understand  the 
first  elements  of  the  beautiful  art  of  wood  engravingf. " — Graphic. 


MODERN  HOROLOGY,  IN  THEORY  AND  PRACTICE. 

Translated  from  the  French  of  Claudius  Saunier,  ex-DIrector  of  the  School 
of  Horology  at  Macon,  by  Julien  Tripplin,  F.R.A.S.,  Besancon  Watch 
Manufacturer,  and  Edward  Rigg,  M.A.,  Assayer  in  the  Royal  Mint.  With 
Seventy-eight  Woodcuts  and  Twenty-two  Coloured  Copper  Plates.  Second 
Edition.    Super-royal  8vo,  cloth,  £2  2s.  *,  half-calf  .       .       .    £2  10s. 
"  There  is  no  horological  work  in  the  English  language  at  all  to  be  compared  to  this  produc- 
tion of  M.  Saunier's  for  clearness  and  completeness.    It  is  alike  good  as  a  guide  for  the  student  and 
as  a  reference  for  the  experienced  horologist  and  skilled  workman." — Horological  yoiir^ial. 

"  The  latest,  the  most  complete,  and  the  most  reliable  of  those  literary  productions  to  which 
continental  watchmakers  are  indebted  for  the  mechanical  superiority  over  their  English  brethren 
— in  fact,  the  Book  of  Books,  is  M.  Saunier's  '  Treatise.'" — Watchmaker,  Jeweller,  ajid  Silvers7nith. 

THE  WATCH  ADJUSTER'S  MANUAL. 

A  Practical  Guide  for  the  Watch  and  Chronometer  Adjuster  in  Making, 
Springing,  Timing  and  Adjusting  for  Isochronism,  Positions  and  Temperatures. 
By  C.  E.  Fritts.    370  pp.,  with  Illustrations,  8vo,  cloth    .       .       .    1 6/0 

THE  WATCHMAKER'S  HANDBOOK. 

Intended  as  a  Workshop  Companion  for  those  engaged  in  Watchmaking  and 
the  Allied  Mechanical  Arts.  Translated  from  the  French  of  Claudius 
Saunier,  and  enlarged  by  Julien  Tripplin,  F.R.A.S.,  and  Edward 
Rigg,  M. A.,  Assayer  m  the  Royal  Mint.  Third  Edition.  8vo,  cloth.  9/0 
"Each  part  is  truly  a  treatise  in  itself.  The  arrangement  is  good  and  the  language  is  clear 
and  concise.    It  is  an  admirable  guide  for  the  young  watchmaker."— £;zi^z;Z(?i?rz?z^ 

"It  is  impossible  to  speak  too  highly  of  its  excellence.  It  fulfils  every  requirement  in  a 
handbook  intended  for  the  use  of  a  workman.  Should  be  found  in  every  workshop." — Watch  and 
Clock77taker. 

A  HISTORY  OF  WATCHES  &  OTHER  TIMEKEEPERS. 

By  James  F.  Kendal,  M.B.H.  Inst.    Boards,  1/6;  or  cloth,  gilt      .  2/6 
"  The  best  which  has  yet  appeared  on  this  subject  in  the  English  language."— Indttstries. 
"  Open  the  book  where  you  may,  there  is  interesting  matter  in  it  concerning  the  ingenious 
devices  of  the  ancient  or  modern  horologer." —Saturday  Review. 

ELECTRO=DEPOSITION. 

A  Practical  Treatise  on  the  Electrolysis  of  Gold,  Silver,  Copper,  Nickel,  and 
other  Metals  and  Alloys.  With  Descriptions  of  Voltaic  Batteries,  Magneto 
and  Dynamo-Electric  Machines,  Thermopiles,  and  of  the  Materials  and 
Processes  used  in  every  Department  of  the  Art,  and  several  Chapters  on 
Electro-Metallurgy.  By  Alexander  Watt,  Author  of  "Electro- 
Metallurgy,"  &c.  Third  Edition,  Revised.  Crown  8vo,  cloth  .  .  9/0 
"Eminently  a  book  for  the  practical  worker  in  electro-deposition.    It  contains  practical 

descriptions  of  methods,  processes  and  materials,  as  actually  pursued  and  used  in  the  workshop." — 

Engiiteer. 

ELECTRO=METALLURQY. 

Practically  Treated.    By  Alexander  Watt.    Tenth  Edition,  including  the 
most  recent  Processes.    i2mo,  cloth         .......  3/6 

"  From  this  book  both  amateur  and  artisan  may  learn  everything  necessary  for  the  successful 
prosecution  of  electroplating." — Iro7i. 

JEWELLER'S  ASSISTANT  IN  WORKING    IN  GOLD. 

A  Practical  Treatise  for  Masters  and  Workmen,  Compiled  from  the  Experience 
of  Thirty  Years' Workshop  Practice.    By  George  E.  Gee,  Author  of  "The 

Goldsmith's  Handbook,"  &c.    Crown  8vo,  cloth  Y/6 

*' This  manual  of  technical  education  is  apparently  destined  to  be  a  valuable  auxiliary  to  a 
handicraft  which  is  certainly  capable  of  great  improvement." — The  Times, 
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ELECTROPLATING. 

A  Practical  Handbook  on  the  Deposition  of  Copper,  Silver,  Nickel,  Gold, 
Aluminium,  Brass,  Platinum,  &c.,  &c.    By  J.  W.  Urquhart,  C.E.  Third 

Edition,  Revised.    Crown  8vo,  cloth  5/0 

"  An  excellent  practical  manual." — Engineering. 

"  An  excellent  work,  giving  the  newest  information. — Horological  yonrnal. 

ELECTROTYPINQ. 

The  Reproduction  and  Multiplication  of  Printing  Surfaces  and  Works  of  Art 
by  the  Electro-Deposition  of  Metals.   By  J.  W.  Urquhart,  C.E.  Crown  8vo, 

cloth  5/0 

"  The  book  is  thoroughly  practical ;  the  reader  is,  therefore,  conducted  through  the  leading 

laws  of  electricity,  then  through  the  metals  used  by  electrotypers,  the  apparatus,  and  the  depositing 

processes,  up  to  the  final  preparation  of  the  work — Art  jfonr^ial. 

GOLDSMITH'S  HANDBOOK. 

By  George  E.  Gee,  Jeweller,  &c.    Fifth  Edition,    ismo,  cloth    .       ,  3/0 
"A  good,  sound  educator,  and  will  be  generally  accepted  as  an  WiW\ox\\.y:'— Horological 
yournal. 

SILVERSMITH'S  HANDBOOK. 

By  George  E.  Gee,  Jeweller,  &c.  Third  Edition,  with  numerous  Illustra- 
tions.   i2mo,  cloth  3/0 

"The  chief  merit  of  the  work  is  its  practical  character.  .  .  .  The  workers  in  the  trade  will 
speedily  discover  its  merits  when  they  sit  down  to  study  it  ' — Ettglish  Mechajiic. 

The  above  two  works  together,  strongly  half-boimd,  price  7s. 

SHEET  METAL  WORKER'S  INSTRUCTOR. 

Comprising  a  Selection  of  Geometrical  Problems  and  Practical  Rules  for 
Describing  the  Various  Patterns  Required  by  Zinc,  Sheet-Iron,  Copper,  and 
Tin-Plate  Workers.  By  Reuben  Henry  Warn.  New  Edition,  Revised  and 
greatly  Enlarged  by  Joseph  G.  Horner,  A.M.I.M.E.  Crown  8vo,  254  pp., 
with  430  Illustrations,  cloth.  [Just  Published.  TIG 

BREAD  &   BISCUIT   BAKER'S  &  SUQAR=BOILER'S 

ASSISTANT 

Including  a  large  variety  of  Modern  Recipes.    With  Remarks  on  the  Art  of 
Bread-making.  By  Robert  Wells.  Third  Edition.  Crown  8vo,  cloth  .  2/0 
"A  large  number  of  wrinkles  for  the  ordinary  cook,  as  well  as  the  baker." — Saiii7-day  Review. 

PASTRYCOOK  &  CONFECTIONER'S  GUIDE. 

For  Hotels,  Restaurants,  and  the  Trade  in  general,  adapted  also  for  Family 
Use.  By  R.  Wells,  Author  of  "  The  Bread  and  Biscuit  Baker."  Crown  8vo, 
cloth  2/0 

"  We  cannot  speak  too  highly  of  this  really  excellent  work.  In  these  days  of  keen  competition 
our  readers  cannot  do  better  than  purchase  this  book." — Bakers'  Times. 

ORNAMENTAL  CONFECTIONERY. 

A  Guide  for  Bakers,  Confectioners  and  Pastrycooks  ;  including  a  variety  of 
Modern  Recipes,  and  Remarks  on  Decorative  and  Coloured  Work.  With  129 
Original  Designs.  By  Robert  Wells.  Second  Edition.  Crown  8vo  .  5/0 
"A  valuable  work,  practical,  and  should  be  in  the  hands  of  every  baker  and  confectioner. 

The  illustrative  designs  are  alone  worth  treble  the  amount  charged  for  the  whole  work."— ^a^^rj' 

Tinus. 

THE  MODERN  FLOUR  CONFECTIONER,  WHOLESALE 

AND  RETAIL. 

Containing  a  large  Collection  of  Recipes  or  Cheap  Cakes,  Biscuits,  &c.  With 
remarks  on  the  Ingredients  Used  in  their  Manufacture.    By  Robert  Wells, 
Author  of  "  The  Bread  and  Biscuit  Baker,"  &c.    Crown  8vo,  cloth        .  2/0 
"The  work  is  of  a  decidedly  practical  character,  and  in  every  recipe  regard  is  had  to  economical 
working." — North  British  Daiy  Mail,. 

RUBBER  HAND  STAMPS 

And  the  Manipulation  of  Rubber,  A  Practical  Treatise  on  the  Manufacture  of 
Indiarubber  Hand  Stamps,  Small  Articles  of  Indiarubber,  The  Hektograph, 
Special  Inks,  Cements,  and  Allied  Subjects.  By  T.  O'Conor  Sloane,  A.M., 
Ph. p.    With  numerous  Illustrations.    Square  8vo,  cloth        ,       .       .  5/Q 
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HANDYBOOKS  FOR  HANDICRAFTS. 

BY  PAUL  N.  HASLUCK. 
Editor  of  "  Work  "  (New  Series),  Author  of  "  Lathe  Work,"  "  Milling  Machines,"  &c. 
Crown  8vo,  144  pp.,  price  is.  each. 
These  Handybooks  have  been  written  to  supply  information  for  Workmen, 
Students,  and  Amateurs  in  the  several  Handicrafts,  on  the  actual  Practice  of 
the  Workshop,  and  are  intended  to  convey  in  plain  language  Technical  Know- 
ledge of  the  several  Crafts.  In  describing  the  processes  employed,  and  the  manipu- 
lation of  material,  workshop  terms  are  used ;  workshop  practice  is  fully  explained  ; 
and  the  text  is  freely  illustrated  with  drawings  of  modern  tools,  appliances,  and 
processes.  

THE  METAL  TURNER'S  HANDYBOOK. 

A  Practical  Manual  for  Workers  at  the  Foot-Lathe.  With  over  100  Illus- 
trations.   ,      .      .  .1/0 

"  The  book  will  be  of  service  alike  to  the  amateur  and  the  artisan  turner.  It  displays 
thorough  knowledge  of  the  snbiect." —Scotsman. 

THE  WOOD  TURNER'S  HANDYBOOK. 

A  Practical  Manual  for  Workers  at  the  Lathe.    With  over  100  Illustrations. 

1/0 

"  We  recommend  the  book  to  young  turners  and  amateurs.  A  multitude  of  workmen  have 
hitherto  sought  in  vain  for  a  manual  of  this  special  irvAustXY."— Mechanical  World. 

THE  WATCH  JOBBER'S  HANDYBOOK. 

A  Practical  Manual  on  Cleaning,  Repairing,  and  Adjusting.    With  upwards  of 

100  Illustrations  "[  /O 

"  We  strongly  advise  all  young  persons  connected  with  the  watch  trade  to  acquire  and  study 
this  inexpensive  ■worW—Cle^'kenwell  Chronicle. 

THE  PATTERN  MAKER'S  HANDYBOOK. 

A  Practical  Manual  on  the  Construction  of  Patterns  for  Founders.  With 

upwards  of  100  Illustrations  "I/O 

"A  most  valuable,  if  not  indispensable  manual  for  the  pattern  maker." — Knowledge. 

THE  MECHANIC'S  WORKSHOP  HANDYBOOK. 

A  Practical  Manual  on  Mechanical  Manipulation,  embracing  Information 
on  various  Handicraft  Processes.    With  Useful   Notes  and  Miscellaneous 

Memoranda.    Comprising  about  200  Subjects  "I/O 

"A  very  clever  and  useful  book,  which  should  be  found  in  every  workshop ;  and  it  should 
certainly  find  a  place  in  all  technical  schools." — Saturday  Review. 

THE  MODEL  ENGINEER'S  HANDYBOOK. 

A  Practical  Manual  on  the  Construction  of  Model  Steam  Engines.  With 


upwards  of  100  Illustrations.        .  _  "I/O 

"  Mr.  Hasluck  has  produced  a  very  good  little  hook."— Builder. 

THE  CLOCK  JOBBER'S  HANDYBOOK. 

A  Practical  Manual  on  Cleaning,  Repairing,  and  Adjusting.    With  upwards  of 

ICQ  Illustrations  "I/O 

"  It  is  of  inestimable  service  to  those  commencing  the  trade." — Coventry  Standard. 

THE  CABINET  MAKER'S  HANDYBOOK. 

A  Practical  Manual  on  the  Tools,  Materials,  Appliances,  and  Processes 
employed  in  Cabinet  Work.    With  upwards  of  100  Illustrations      .       •    1  /O 


"  Mr.  Hasluck's  thorough-going  little  Handybook  is  amongst  the  most  practical  guides  we 
have  seen  for  beginners  in  cabinet-work." — Saturday  Review. 

THE    WOODWORKER'S    HANDYBOOK   OF  MANUAL 
INSTRUCTION. 

Embracing  Information  on  the  Tools,  Materials,  Appliances  and  Processes 

Employed  in  Woodworking.    With  104  Illustrations  1/0 

Opinions  of  the  Press. 
"  Written  by  a  man  who  knows,  not  only  how  work  ought  to  be  done,  but  how  to  do  it,  and 
how  to  convey  his  knowledge  to  others." — Engi7ieeri7tg. 

"Mr.  Hasluck  writes  admirably,  and  gives  complete  instructions." — Engineer. 
"  Mr.  Hasluck  combines  the  experience  of  a  practical  teacher  with  the  manipulative  skill  and 
scientific  knowledge  of  processes  of  the  trained  mechanician,  and  the  manuals  are  marvels  of  what 
can  be  produced  at  a  popular  price." — Schoolmaster. 

"  Helpful  to  workmen  of  all  ages  and  degrees  of  experience." — Daily  Chronicle. 
"Practical,  sensible,  and  remarkably  cheap." — journal  of  Education. 
"  Concise,  clear,  and  practical." — Saturday  Review. 
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COMMERCE,    COUNTING-HOUSE  WORK, 
TABLES,  &c. 


LESSONS  IN  COMMERCE. 

By  Professor  R.  Gambaro,  of  the  Royal  High  Commercial  School  at  Genoa. 
Edited  and  Revised  by  James  Gault,  Professor  of  Commerce  and  Commercial 
Law  in  King's  College,  London.  Second  Edition,  Revised.  Crown  8vo  .  3/6 
"  The  publishers  of  this  work  have  rendered  considerable  service  to  the  cause  of  commercial 
education  by  the  opportune  production  of  this  volume.  .  .  .  The  work  is  peculiarly  acceptable  to 
Eng-lish  readers  and  an  admirable  addition  to  existing  class  books.    In  a  phrase,  we  think  the  work 
attains  its  object  in  furnishing  a  brief  account  of  those  laws  and  customs  of  British  trade  with  which 
the  commercial  man  interested  therein  should  be  familiar." — Chamber  of  Commerce  yournal. 

"An  invaluable  guide  in  the  hands  of  those  who  are  preparing  for  a  coipmercial  career,  and, 
in  fact,  the  information  it  contains  on  matters  of  business  should  be  impressed  on  every  one." — 
Counting  House. 

THE  FOREIGN  COMMERCIAL  CORRESPONDENT. 

Being  Aids  to  Commercial  Correspondence  in  Five  Languages — English, 
French,  German,  Italian,  and  Spanish.  By  Conrad  E.  Baker.  Second 
Edition.    Crown  8vo,  cloth      .........  3/6 

"  Whoever  vdshes  to  correspond  in  all  the  languages  mentioned  by  Mr.  Baker  cannot  do 
better  than  study  this  work,  the  materials  of  which  are  excellent  and  conveniently  arranged.  They 
consist  not  of  entire  specimen  letters,  but — what  are  far  more  useful— short  passages,  sentences,  or 
phrases  expressing  the  same  general  idea  in  various  forms." — Athe7iceum. 

"  A  careful  examination  has  convinced  us  that  it  is  unusually  complete,  well  arranged  and 
reliable.    The  book  is  a  thoroughly  good  one." — Schoolmaster. 


FACTORY  ACCOUNTS:  their  PRINCIPLES  &  PRACTICE. 

A  Handbook  for  Accountants  and  Manufacturers,  with  Appendices  on  the 
Nomenclature  of  Machine  Details ;  the  Income  Tax  Acts ;  the  Rating  of 
Factories  ;  Fire  and  Boiler  Insurance  ;  the  Factory  and  Workshop  Acts,  &c., 
including  also  a  Glossary  of  Terms  and  a  large  number  of  Specimen  Rulings. 
By  Emile  Garcke  and  J.  M.  Fells.  Fourth  Edition,  Revised  and  Enlarged. 

Demy  8vo,  250  pp.,  strongly  bound  6/0 

"  A  very  interesting  description  of  the  requirements  of  Factory  Accounts.  .  .  .  The  principle 

of  assimilating  the  Factory  Accounts  to  the  general  commercial  books  is  one  which  we  thoroughly 

agree  with." — Accoimtajtts'  Journal. 

"  Characterised  by  extreme  thoroughness.    There  are  few  owners  of  factories  who  would  not 

derive  great  benefit  from  the  perusal  of  this  most  admirable  work." — Local  Government  Chronicle. 

MODERN  METROLOGY. 

A  Manual  of  the  Metrical  Units  and  Systems  of  the  present  Century.  With 
an  Appendix  containing  a  proposed  English  System.  By  Lowis  D.  A. 
Jackson,  A.  M.  Inst.  C.  E.,  Author  of  "  Aid  to  Survey  Practice,"  &c.  Large 

crown  8vo,  cloth  1  2/6 

"We  recommend  the  work  to  all  interested  in  the  practical  reform  of  our  weights  and 
measures. " — Nature. 


A  SERIES  OF  METRIC  TABLES. 

In  which  the  British  Standard  Measures  and  Weights  are  compared  with  those 
of  the  Metric  System  at  present  in  Use  on  the  Continent.  ByC.  H.  Dowling, 

C.E.    8 vo,  strongly  bound  1 0/6 

"Mr.  Bowling's  Tables  are  well  put  together  as  a  ready  reckoner  for  the  conversion  of  one 
system  into  the  other."— A thencsu^n. 


THE  IRON  AND  METAL  TRADES'  COMPANION. 

For  Expeditiously  Ascertaining  the  Value  of  any  Goods  bought  or  sold  by 
Weight,  from  is.  per  cwt.  to  112s,  per  cwt.,  and  from  one  farthing  per  pound  to 
one  shilling  per  pound.    By  Thomas  Downie.    396  pp.,  leather  .       .  9/0 

"  A  most  useful  set  of  tables,  nothing  like  them  before  existed." — Building-  News. 

"  Although  specially  adapted  to  the  iron  and  metal  trades,  the  tables  will  be  found  useful 
every  other  business  in  which  merchandise  is  bought  and  sold  by  weight."— i?az7way  News. 


CROSBY  LOCK  WOOD       SON'S  CATALOGUE. 


NUMBER,  WEIGHT,  AND  FRACTIONAL  CALCULATOR. 

Containing  upwards  of  250,000  Separate  Calculations,  showing  at  a  Glance  the 
Value  at  422  Different  Rates,  ranging  from  xTgth  of  a  Penny  to  205.  each,  or  per 
cwt.,  and  ;^2o  per  ton,  of  any  number  of  articles  consecutively,  from  i  to  470. 
Any  number  of  cwts.,  qrs.,  and  lbs.,  from  i  cwt.  to  470  cwts.    Any  number  of 
tons,  cwts.,  qrs.,  and  lbs.,  from  i  to  1,000  tons.    By  William  Chadwick, 
Public  Accountant.    Third  Edition,  Revised.    8vo,  strongly  bound    .    "|  8/0 
"It  is  as  easy  of  reference  for  any  answer  or  any  number  of  answers  as  a  dictionary.  For 
making  up  accounts  or  estimates  the  book  must  prove  invaluable  to  all  who  have  any  considerable 
quantity  of  calculations  involving-  price  and  measure  in  any  combination  to  do." — Eitgineer. 
"  The  most  perfect  work  of  the  kind  yet  prepared." — Glasgow  Herald. 


THE  WEIGHT  CALCULATOR. 

Being  a  Series  of  Tables  upon  a  New  and  Comprehensive  Plan,  exhibiting  at 
one  Reference  the  exact  Value  of  any  Weight  from  i  lb.  to  15  tons,  at  300 
Progressive  Rates,  from  xd.  to  i68s.  per  cwt.,  and  containing  186,000  Direct 
Answers,  which,  with  their  Combinations,  consisting  of  a  single  addition 
(mostly  to  be  performed  at  sight),  will  afford  an  aggregate  of  10,266,000 
Answers  ;  the  whole  being  calculated  and  designed  to  ensure  correctness  and 
promote  despatch.   By  Henry  Harben,  Accountant.  Fifth  Edition,  carefully 

Corrected.    Royal  Svo,  strongly  half-bound  £"|  5s. 

"  A  practical  and  useful  work  of  reference  for  men  of  business  generally." — Ironmonger. 
"Of  priceless  value  to  business  men.    It  is  a  necessary  book  in  all  mercantile  offices." — 
Sheffield  Indepe^ident. 

THE  DISCOUNT  GUIDE. 

Comprising  several  Series  of  Tables  for  the  Use  of  Merchants,  Manufacturers, 
Ironmongers,  and  Others,  by  which  maybe  ascertained  the  Exact  Profit  arising 
from  any  mode  of  using  Discounts,  either  in  the  Purchase  or  Sale  of  Goods,  and 
the  method  of  either  Altering  a  Rate  of  Discount,  or  Advancing  a  Price,  so  as 
to  produce,  by  one  operation,  a  sum  that  will  realise  any  required  Profit  after 
allowing  one  or  more  Discounts  :  to  which  are  added  Tables  of  Profit  or 
Advance  from  \\  to  90  per  cent.,  Tables  of  Discount  from  \\  to  985  per  cent., 
and  Tables  of  Commission,  &c.,  from  \  to  10  per  cent.  By  Henry  Harben, 
Accountant.  New  Edition,  Corrected.  Demy  8vo,  half-bound  .  £1  5s. 
A  book  such  as  this  can  only  be  appreciated  by  business  men,  to  whom  the  saving  of  time 

means  saving  of  money.    The  work  must  prove  of  great  value  to  merchants,  manufacturers,  and 

general  traders." — British  Trade  Journal. 

TABLES  OF  WAGES. 

At  54,  52,  50  and  48  Hours  per  Week.  Showing  the  Amounts  of  Wages  from 
One  quarter  of  an  hour  to  Sixty-four  hours,  in  each  case  at  Rates  of  Wages 
advancing  by  One  Shilling  from  4s.  to  555.  per  week.  By  Thos.  Garbutt, 
Accountant.    Square  crown  8vo,  half-bound    ......  6/0 

IRON=PLATE  WEIGHT  TABLES. 

For  Iron  Shipbuilders,  Engineers,  and  Iron  Merchants.  Containing  the 
Calculated  Weights  of  upwards  of  150,000  different  sizes  of  Iron  Plates  from 
I  foot  by  6  in.  by  \  in.  to  10  feet  by  5  feet  by  i  in.  Worked  out  on  the  Basis  of 
40  lbs.  to  the  square  foot  of  Iron  of  i  inch  in  thickness.  By  H.  Burlinson 
and  W.  H.  Simpson.    4to,  half-bound  £1  5s. 


MATHEMATICAL  TABLES  (ACTUARIAL). 

Comprising  Commutation  and  Conversion  Tables,  Logarithms,  Cologarithms, 
Antilogarithms  and  Reciprocals.  By  J.  W.  Gordon.  Royal  8vo,  mounted 
on  canvas,  in  cloth  case;,  [Just  Published.  QjQ 
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AGRICULTURE,  FARMING, 
GARDENING,  &c. 


THE   COMPLETE   GRAZIER   AND    FARMER'S  AND 

CATTLE  BREEDER'S  ASSISTANT. 

A  Compendium  of  Husbandry.  Originally  Written  by  William  Youatt, 
Thirteenth  Edition,  entirely  Re-written,  considerably  Enlarged,  and  brought 
up  to  the  Present  Requirements  of  Agricultural  Practice,  by  William 
Fream,  LL.D.,  Steven  Lecturer  in  the  University  of  Edinburgh,  Author  of 
"The  Elements  of  Agriculture,"  &c.  Royal  8vo,  i,ioo  pp.,  with  over 
.  450  Illustrations,  strongly  and  handsomely  bound  .  .  .  £1  11s.  6d. 
Summary  of  Contents. 

BOOK  VII.   ON  THE  Breeding,  Rearing, 

and  Management  of  Poultry. 
BOOK  VIII.     On  Farm  Offices  and 


Book  I.  On  the  Varieties,  Breeding, 
Rearing,  Fattening  and  Manage- 
ment OF  Cattle. 

Book  II.  on  the  Economy  and  Man- 
agement OF  THE  Dairy. 

Book  III.  On  the  breeding,  Rearing, 
and  Management  of  Horses. 

Book  IV.  on  the  breeding,  Rearing, 
AND  Fattening  of  Sheep. 

BOOK  V.  On  the  breeding.  Rearing, 
AND  Fattening  of  Swine. 

BOOK  VI.  ON  THE  Diseases  of  Live 
Stock. 


Implements  of  Husbandry. 
BOOK  IX.   ON  THE  Culture  and  Man- 
agement of  Grass  Lands. 
Book  X.    On  the  Cultivation  and 
Application  of  Grasses,  Pulse  and 
Roots. 

BOOK  XI.  On  Manures  and  their 
Application  to  Grass  Land  and 
Crops. 

Book  Xli.  monthly  Calendars  of 
Farmvvork. 


Opinions  of  the  Press  on  the  New  Edition. 

"  Dr.  Fream  is  to  be  congratulated  on  the  successful  attempt  he  has  made  to  give  us  a  work 
which  will  at  once  become  the  standard  classic  of  the  farm  practice  of  the  country.  We  believe 
that  it  will  be  found  that  it  has  no  compeer  among  the  many  works  at  present  in  existence.  .  .  , 
The  illustrations  are.  admirable,  while  the  frontispiece,  which  represents  the  well-known  bull, 
New  Year's  Gift,  bred  by  the  Queen,  is  a  work  of  art." — The  Times. 

"The  book  must  be  recognised  as  occupying  the  proud  position  of  the  most  exhaustive  work 
of  reference  in  the  English  language  on  the  subject  with  which  it  deals." — Athenaiim. 

"  The  most  comprehensive  guide  to  modern  farm  practice  that  exists  in  the  English  language 
tp-day.  .  .  .  The  book  is  one  that  ought  to  be  on  every  farm  and  in  the  library  of  every  land 
owner." — Mark  Laiie  Express. 

"  In  point  of  exhaustiveness  and  accuracy  the  work  will  certainly  hold  a  pre-eminent  and 
unique  position  among  books  dealing  with  scientific  agricultural  practice.  It  is,  in  fact,  an  agricul- 
tural librar};-  of  itself." — North  British  Agriailtiirist. 

"  A  compendium  of  authoritative  and  well-ordered  knowledge  on  every  conceivable  branch  of 
the  work  of  the  live  stock  farmer;  probably  without  an  equal  in  this  or  any  other  country." — 
Yorkshire  Post. 

FARM  LIVE  STOCK  OF  GREAT  BRITAIN. 

By  Robert  Wallace,  F.L.S.,  F.R.S.E.,  &c..  Professor  of  Agriculture  and 
Rural  Economy  in  the  University  of  Edinburgh.  Third  Edition,  thoroughly 
Revised  and  considerably  Enlarged.  With  over  120  Phototypes  of  Prize 
Stock.    Demy  8vo,  384  pp.,  with  79  Plates  and  Maps,  cloth.       .       .    "1  2/6 

"  A  really  complete  work  on  the  history,  breeds,  and  management  of  the  farm  stock  of  Great 
Britain,  and  one  which  is  likely  to  find  its  way  to  the  shelves  of  every  country  gentleman's  library." 
—  The  Times. 

"  The  latest  edition  of  '  Farm  Live  Stock  of  Great  Britain '  is  a  production  to  be  proud  of,  and 
its  issue  not  the  least  of  the  services  which  its  author  has  rendered  to  agricultural  science." — 
Scottish  Farmer. 

"The  book  is  very  attractive,  .  .  .  and  we  can  scarcely  imagine  the  existence  of  a 
farmer  who  would  not  like  to  have  a  copy  of  this  beautiful  and  useful  work." — Mark  Lane  Express. 

NOTE=BOOK  OF  AGRICULTURAL  FACTS  &  FIGURES 

FOR  FARMERS  AND  FARM  STUDENTS. 

By  Primrose  McConnell,  B.Sc,  Fellow  of  the  Highland  and  Agricultural 
Society,  Author  of  "  Elements  of  Farming."  Sixth  Edition,  Re-written,  Revised, 
and  greatly  Enlarged.     Fcap.  Bvo,  480  pp.,  leather.     \_  Just  Published.  SIO 

Summary  of  Contents  :  Surveying  and  Levelling.  —  Weights  and 
Measures.  —  Machinery  and  Buildings.  —  Labour.  —  Operations.  —  Draining.  — 
Embanking.—  Geological  Memoranda.—  Soils.—  Manures.—  Cropping.—  Crops.— 
Rotations.  —  weeds.—  Feeding.  —  Dairying.—  Live  Stock.  —  Horses.  —  Cattle.  — 
Sheep.— Pigs.— Poultry.— Forestry.— Horticulture.— Miscellaneous. 

"  No  farmer,  and  certainly  no  agricultural  student,  ought  to  be  without  this  multuvi-hi-parvo 
manual  of  all  subjects  connected  with  the  farm." — North  British  A^riadticrist. 

"  This  little  pocket-book  contains  a  large  amount  of  useful  information  upon  all  kinds  of  agri- 
cultural subjects.    Something  of  the  kind  has  long  been  wanted." — Mark  Lane  Express. 

"  The  amount  of  information  it  contains  is  most  surprising ;  the  arrangement  of  the  matter  is 
so  methodical — although  so  compressed — as  to  be  intelligible  to  everyone  who  takes  a  glance  through 
its  pages.   They  teem  with  information." — Farm  and  Home. 


CROSBY  LOCKWOOD       SON'S  CATALOGUE. 


BRITISH  DAIRYING. 

A  Handy  Volume  on  the  Work  of  the  Dairy- Farm.  For  the  Use  of  Technical 
Instruction  Classes,  Students  in  Agricultural  Colleges  and  the  Working  Dairy- 
Farmer.  By  Prof.  J.  P.  Sheldon.  With  Illustrations.  Second  Edition, 
Revised.    Crown  8vo,  cloth.  [  Just  Published.    2.1  Q 

"  Confidently  recommended  as  a  useful  text-book  on  dairy  fdLxrnm^.''— Agricultural  Gazette. 

"  Probably  the  best  half-crown  manual  on  dairy  work  that  has  yet  been  produced."— 7V«7r^/t 
British  Agriculturist. 

"  It  is  the  soundest  little  work  we  have  yet  seen  on  the  subject." — The  Times. 

MILK,  CHEESE,  AND  BUTTER. 

A  Practical  Handbook  on  their  Properties  and  the  Processes  of  their  Produc- 
tion. Including  a  Chapter  on  Cream  and  the  Methods  of  its  Separation  from 
Milk.  By  John  Oliver,  late  Principal  of  the  Western  Dairy  Institute, 
Berkeley.    With  Coloured  Plates  and  200  Illustrations.    Crown  8vo,  cloth. 

7/6 

"  An  exhaustive  and  masterly  production.  It  may  be  cordially  recommended  to  all  students 
and  practitioners  of  dairy  science." — North  British  Agriculturist. 

"  We  recommend  tliis  very  comprehensive  and  carefully-written  book  to  dairy-farmers  and 
students  of  dairying.  It  is  a  distinct  acquisition  to  the  library  of  the  agriculturist." — Agricultural 
Gazette. 

SYSTEMATIC  SMALL  FARMING. 

Or,  The  Lessons  of  My  Farm.  Being  an  Introduction  to  Modern  Farm 
Practice  for  Small  Farmers.    By  R.  Scott  Burn,  Author  of  "  Outlines  of 

Modern  Farming,"  &c.    Crown  8vo,  cloth  6/0 

"This  is  the  completest  book  of  its  class  we  have  seen,  and  one  which  every  amateur  farmer 
will  read  with  pleasure,  and  accept  as  a  guide." — Field. 

OUTLINES  OF  MODERN  FARMING. 

By  R.  Scott  Burn.  Soils,  Manures,  and  Crops — Farming  and  Farming 
Economy — Cattle,  Sheep,  and  Horses — Management  of  Dairy,  Pigs,  and 
Poultry — Utilisation  of  Town-Sewage,  Irrigation,  &c.  Sixth  Edition.  In  One 
Vol.,  1,250  pp.,  half-bound,  profusely  Illustrated   .  •     .       .       .       .    1 2/0 

FARM  ENGINEERING,  The  COMPLETE  TEXT=BOOK  of. 

Comprising  Draining  and  Embanking  ;  Irrigation  and  Water  Supply  ;  Farm 
Roads,  Fences  and  Gates  ;  Farm  Buildings  ;  Barn  Implements  and  Machirjes ; 
Field  Implements  and  Machines  ;  Agricultural  Surveying,  &c.  By  Professor 
John  Scott.    In  One  Vol.,  1,150  pp.,  half-bound,  with  over  600  Illustrations. 

12/0 

"Written  with  great  care,  as  well  as  with  knowledge  and  ability.  The  author  has  done  his 
work  well ;  we  have  found  him  a  very  trustworthy  guide  wherever  we  have  tested  his  statements. 
The  volume  will  be  of  great  value  to  agricultural  students." — Mark  La7te  Express. 

THE  FIELDS  OF  GREAT  BRITAIN. 

A  Text-Book  of  Agriculture.  Adapted  to  the  Syllabus  of  the  Science  and 
Art  Department.  For  Elementary  and  Advanced  Students.  By  Hugh 
Clements  (Board  of  Trade).     Second  Edition,  Revised,  with  Additions. 

i8mo,  cloth  2/6 

"It  is  a  long  time  since  we  have  seen  a  book  which  has  pleased  us  more,  or  which  contains 
such  a  vast  and  useful  fund  oi'kT\oy^\QAge."—Edticational  Times. 

TABLES  and  MEMORANDA  for  FARMERS,  GRAZIERS, 
AGRICULTURAL  STUDENTS,  SURVEYORS,  LAND  AGENTS, 
AUCTIONEERS,  &c. 

With  a  New  System  of  Farm  Book-keeping.  By  Sidney  Francis.  Fourth 
Edition.  272  pp.,  waistcoat-pocket  size,  limp  leather  .  .  .  .1/6 
"  Weighing  less  than  i  oz.,  and  occupying  no  more  space  than  a  match-box,  it  contains  amass 
of  facts  and  calculations  which  has  never  before,  in  such  handy  form,  been  obtainable.  Every 
operation  on  the  farm  is  dealt  with.  The  work  may  be  taken  as  thoroughly  accurate,  the  whole  of 
the  tables  having  been  revised  by  Dr.  Fream.  We  cordially  recommend  it."— Bell's  Weekly 
Messenger. 

THE  ROTHAMSTED  EXPERIMENTS  AND  THEIR 
PRACTICAL  LESSONS  FOR  FARMERS. 

Part  I.  Stock.    Part  IL  Crops.    By  C.  J.  R.  Tipper.    Crown  8vo,  cloth. 

[Just  Published.  3/6 

"We  have  no  doubt  that  the  book  will  be  welcomed  by  a  large  class  of  farmers  and  others 
nterested  in  aignc\x\t\xxQ."— Standard. 
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FERTILISERS  AND  FEEDING  STUFFS. 

A  Handbook  for  the  Practical  Farmer.  By  Bernard  Dyer,  D.Sc.  (Lond.)- 
With  the  Text  of  the  Fertilisers  and  Feeding  Stuffs  Act  of  1893,  &c.  Third 
Edition,  Revised.    Crown  8vo,  cloth.  [Just  Published.  "I/O 

"This  little  book  is  precisely  what  it  professes  to  be — 'A  Handbook  for  the  Practical 

Farmer.'   Dr.  Dyer  has  done  farmers  good  service  in  placing  at  their  disposal  so  nmch  useful 

information  in  so  intelligible  a  form." — The  Times 

BEES  FOR  PLEASURE  AND  PROFIT. 

A  Guide  to  the  Manipulation  of  Bees,  the  Production  of  Honey,  and  the 
General  Management  of  the  Apiary.  By  G.  Gordon  Samson.  With 
numerous  Illustrations.    Crown  Bvo,  cloth  "I/O 

BOOK=KEEPINQ  for  FARMERS  and  ESTATE  OWNERS. 

A  Practical  Treatise,  presenting,  in  Three  Plans,  a  System  adapted  for  all 
Classes  of  Farms.    By  Johnson  M.  Woodman,   Chartered  Accountant. 
Second  Edition,  Revised.  Crown  Bvo,  cloth  boards,  3/6  I  or,  cloth  limp,  2/6 
"The  volume  is  a  capital  study  of  a  most  important  subject." — Agricultural  Gazette. 

WOODMAN'S  YEARLY  FARM  ACCOUNT  BOOK. 

Giving  Weekly  Labour  Account  and  Diary,  and  showing  the  Income  and 
Expenditure  under  each  Department  of  Crops,  Live  Stock,  Dairy,  &c.,  &c. 
With  Valuation,  Profit  and  Loss  Account,  and  Balance  Sheet  at  the  End  of  the 
Year.    By  Johnson  M.  Woodman,  Chartered  Accountant.    Second  Edition. 

Folio,  half-bound   Net  7/6 

"Contains  every  requisite  form  for  keeping  farm  accounts  readily  and  accurately." — 
Agriculture. 

THE  FORCING  GARDEN. 

Or,  How  to  Grow  Early  Fruits,  Flowers  and  Vegetables.  With  Plans  and 
Estimates  for  Building  Glasshouses,  Pits  and  Frames.    With  Illustrations. 

By  Samuel  Wood.    Crown  8vo,  cloth  3/6 

"A  good  book,  containing  a  great  deal  of  valuable  Gardeners'  Magazine. 

A  PLAIN  GUIDE  TO  GOOD  GARDENING. 

Or,  How  to  Grow  Vegetables,  Fruits,  and  Flowers.  By  S.  Wood.  Fourth 
Edition,  with  considerable  Additions,  and  numerous  Illustrations.  Crown 

8vo,  cloth  3/6 

"A  very  good  book,  and  one  to  be  highly  recommended  as  a  practical  guide.  The  practical 
directions  are  excellent." — Athenceum. 

MULTUM=IN=PARVO  GARDENING. 

Or,  How  to  Make  One  Acre  of  Land  produce  £,(iio  a  year,  by  the  Cultivation 
of  Fruits  and  Vegetables  ;  also.  How  to  Grow  Flowers  in  Three  Glass  Houses, 
so  as  to  realise  X176  per  annum  clear  Profit.  By  Samuel  Wood,  Author  of 
"  Good  Gardening,"  &c.    Fifth  and  Cheaper  Edition,  Revised,  with  Additions. 

Crown  8vo,  sewed  1  /O 

"We  are  bound  to  recommend  it  as  not  only  suited  to  the  case  of  the  amateur  and  gentle- 
man's gardener,  but  to  the  market  grower. " — Gardeners'  Magazine. 

THE  LADIES'  MULTUM»IN=PARVO  FLOWER  GARDEN. 

And  Amateur's  Complete  Guide.    By  S.  Wood.    Crown  Bvo,  cloth       .  3/6 
"  Full  of  shrewd  hints  and  useful  instructions,  based  on  a  lifetime  of  experience."— 5c<?/jwa«. 

POTATOES:  HOW  TO  GROW  AND  SHOW  THEM. 

A  Practical  Guide  to  the  Cultivation  and  General  Treatment  of  the  Potato. 
By  J.  Pink.    Crown  Bvo  2/0 

MARKET  AND  KITCHEN  GARDENING. 

By  C.  W.  Shaw,  late  Editor  of  Gardening  Illustrated.  Cloth  .  .  3/6 
"  The  most  valuable  compendium  of  kitchen  and  market-garden  work  published."— /^'armen 
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AUCTIONEERING,   VALUING,  LAND 
SURVEYING,  ESTATE  AGENCY,  &c. 


THE  APPRAISER,  AUCTIONEER,   BROKER,  HOUSE 
AND  ESTATE  AGENT  AND  VALUER'S  POCKET  ASSISTANT. 

For  the  Valuation  for  Purchase,  Sale,  or  Renewal  of  Leases,  Annuities,  and 
Reversions,  and  of  Property  generally  ;  with  Prices  for  Inventories,  &c.  By 
OHN  Wheeler,  Valuer,  &c.    Sixth  Edition,  Re-written  and  greatly  Extended 
y  C.  NoRRis,  Surveyor,  Valuer,  &c.    Royal  32mo,  cloth      ,       .       .  5/0 
"A  neat  and  concise  book  of  reference,  containing-  an  admirable  and  clearly-arranged  list  of 
prices  for  inventories,  and  a  very  practical  guide  to  determine  the  value  of  furniture,  &c." — Standard. 

"  Contains  a  large  quantity  of  varied  and  useful  information  as  to  the  valuation  for  purchase, 
sale,  or  renewal  of  leases,  annuities  and  reversions,  and  of  property  generally,  w^ith  prices  for 
inventories,  and  a  guide  to  determine  the  value  of  interior  fittings  and  other  effects." — Builder. 


AUCTIONEERS:  THEIR  DUTIES  AND  LIABILITIES. 

A  Manual  of  Instruction  and  Counsel  for  the  Young  Auctioneer.  By  Robert 
Squibbs,  Auctioneer.    Second  Edition,  Revised  and  partly  Re- written.  Demy 

8vo,  cloth  1  2/6 

"The  standard  text-book  on  the  topics  of  which  it  treats." — AthetimDit. 

"The  work  is  one  of  general  excellent  character,  and  g'ives  much  information  in  a  com- 
pendious and  satisfactory  form." — Btcilder. 

"May  be  recommended  as  giving  a  great  deal  of  information  on  the  law  relating  to 
auctioneers,  in  a  very  readable  form." — Law  Journal. 

"  Auctioneers  may  be  congratulated  on  having  so  pleasing  a  writer  to  minister  to  their  special 
needs." — Solicitors'  Journal. 


INWOOD'S    TABLES    ROR    PURCHASING  ESTATES 
AND  FOR  THE  VALUATION  OF  PROPERTIES, 

Including  Advowsons,  Assurance  Policies,  Copyholds,  Deferred  Annuities, 
Freeholds,  Ground  Rents,  Immediate  Annuities,  Leaseholds,  Life  Interests, 
Mortgages,  Perpetuities,  Renewals  of  Leases,  Reversions,  Sinking  Funds, 
&c.,  &c.  25th  Edition,  Revised  and  Extended  by  William  Schooling, 
F.R.A.S.,  with  Logarithms  of  Natural  Numbers  and  Thoman's  Logarithmic 
Interest  and  Annuity  Tables.    336  pp.,  Demy  8vo,  cloth. 

IJust piMished.    Net  8/0 
*'  Those  interested  in  the  purchase  and  sale  of  estates,  and  in  the  adjustment  of  compensation 
cases,  as  well  as  in  transactions  in  annuities,  life  insurances,  &c.,  will  find  the  present  edition  of 
eminent  service. " — Engineering^. 

"'Inwood's  Tables'  still  maintain  a  most  enviable  reputation.  The  new  issue  has  been 
enriched  by  large  additional  contributions  by  M.  Fedor  Thoman,  whose  carefully  arrang-ed  Tables 
cannot  fail  to  be  of  the  utmost  utility." — Mining  Journal. 


THE  AGRICULTURAL  VALUER'S  ASSISTANT. 

A  Practical  Handbook  on  the  Valuation  of  Landed  Estates  ;  including  Rule 
and  Data  for  Measuring  and  Estimating  the  Contents,  Weights  and  Values  of 
Agricultural  Produce  and  Timber,  and  the  Values  of  Feeding  Stuffs,  Manures, 
and  Labour  ;  with  Forms  of  Tenant-Right  Valuations,  Lists  of  Local  Agricul- 
tural Customs,  Scales  of  Compensation  under  the  Agricultural  Holdings  Act^ 
&c.,  &c.    By  Tom  Bright,  Agricultural  Surveyor.    Second  Edition,  Enlarged, 
Crown  8vo,  cloth        .       .       .       .       .       .       .       .       .       .       .  5/0 

"  Full  of  tables  and  examples  in  connection  with  the  valuation  of  tenant-right,  estates,  labour, 

contents  and  weights  of  timber,  and  farm  produce  of  all  kinds." — Agricultural  Gazette. 

"An  eminently  practical  handbook,  full  of  practical  tables  and  data  of  undoubted  interest  and 

value  to  surveyors  and  auctioneers  in  preparing  valuations  of  all  kinds." — Farmer. 


POLE  PLANTATIONS  AND  UNDERWOODS. 

A  Practical  Handbook  on  Estimating  the  Cost  of  Forming,  Renovating^ 
Improving,  and  Grubbing  Plantations  and  Underwoods,  their  Valuation  for 
Purposes  of  Transfer,  Rental,  Sale  or  Assessment.  By  Tom  Bright.  Crown 
8vo,  cloth   3/5 

"To  valuers,  foresters  and  agents  it  will  be  a  welcome  d^d.."— North  British  Agriculturist. 

"  Well  calculated  to  assist  the  valuer  in  the  discharg-e  of  his  duties,  and  of  undoubted  interest 
and  use  both  to  surveyors  and  auctioneers  in  preparing  valuations  of  all  kinds."— ^ent  Herald. 
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THE  AGRICULTURAL  SURVEYOR'S  HANDBOOK. 

A  Comprehensive  Manual  of  Practical  Rules,  Formula;,  Tables,  and  Data  for 
the  Use  of  Surveyors,  Estate  Agents,  Agriculturists,  Landowners,  and  others 
interested  in  the  Management,  Equipment,  or  Valuation  of  Landed  Estates. 
By  Tom  Bright,  Agricultural  Surveyor  and  Valuer,  Author  of  "The  Agri- 
cultural Valuer's  Assistant,"  &c.    Pocket-book  size. 

[IVearly  Ready.   Price  about  7 IS 

THE  LAND  VALUER'S  BEST  ASSISTANT. 

Being  Tables  on  a  very  much  Improved  Plan,  for  Calculating  the  Value  of 
Estates.  With  Tables  for  reducing  Scotch,  Irish,  and  Provincial  Customary 
Acres  to   Statute   Measure,  &c.    By  R.   Hudson,   C.E.     New  Edition. 

Royal  32mo,  leather,  elastic  band  4/0 

"  Of  incalculable  value  to  the  countrjf  gentleman  and  professional  man." — Fariiiers'  'yoitrnah 

THE  LAND  IMPROVER'S  POCKET=BOOK. 

Comprising  Formulae,  Tables,  and  Memoranda  required  in  any  Computation 
relating  to  the  Permanent  Improvement  of  Landed  Property.  By  John  Ewart, 
Surveyor.    Second  Edition,  Revised.    Royal  32mo,  oblong,  leather      .  4-/0 
"A  compendious  and  handy  little  volume." — Spectator. 

THE   LAND  VALUER'S   COMPLETE  POCKET=BOOK. 

Being  the  above  Two  Works  bound  together.     Leather  ....  7/6 

HANDBOOK  OF  HOUSE  PROPERTY. 

A  Popular  and  Practical  Guide  to  the  Purchase,  Mortgage,  Tenancy,  and 
Compulsory  Sale  of  Houses  and  Land,  including  Dilapidations  and  Fixtures  : 
with  Examples  of  all  kinds  of  Valuations,  Information  on  Building  and  on  the 
right  use  of  Decorative  Art.    By  E.  L.  Tarbuck,  Architect  and  Surveyor. 

Sixth  Edition.    i2mo,  cloth  5/0 

"The  advice  is  thoroujj^hly  practical." — Laiu  yoiirnal. 

"  For  all  who  have  dealings  with  house  property,  this  is  an  indispensable  guide."- — Decoration. 
"  Carefully  brought  up  to  date,  and  much  improved  by  the  addition  of  a  division  on  Fine 
Art.  .  .     A  well-written  and  thoughtful  work.  "-^jLa:;«(f  J' /^^cf^rn'. 


LAW  AND  MISCELLANEOUS. 


MODERN  JOURNALISM. 

A  Handbook  of  Instruction  and  Counsel  for  the  Young  Journalist.    By  John 
B.  Mackie,  Fellow  of  the  Institute  of  Journalists.    Crown  8vo,  cloth    .  2/0 
"  This  invaluable  guide  to  journalism  is  a  work  which  all  aspirants  to  a  journalistic  career  wil 
read  with  advantage." — Journalist. 

HANDBOOK  FOR  SOLICITORS  AND  ENGINEERS 

Engaged  in  Promoting  Private  Acts  of  Parliament  and  Provisional  Orders  for 
the  Authorisation  of  Railways,  Tramways,  Gas  and  Water  Works,  &c. 
By  L.  Livingstone  Macassey,  of  the  Middle  Temple,  Barrister-at-Law, 
M.  Inst.  C.E.    8vo,  cloth  £1  5s. 

PATENTS  for  INVENTIONS,  HOW  to  PROCURE  THEM. 

Compiled  for  the  Use  of  Inventors,  Patentees  and  others.  By  G.  G.  M. 
Hardingham,  Assoc.  Mem.  Inst.  C.E.,  &c.    Demy  8vo,  cloth       .  -1/6 

CONCILIATION  &  ARBITRATION  in  LABOUR  DISPUTES. 

A  Historical  Sketch  and  Brief  Statement  of  the  Present  Position  of  the 
Question  at  Home  and  Abroad.  By  J.  S.  Jeans,  Author  of  "  England's 
Supremacy,"  &c.    Crown  8vo,  200  pp.,  cloth    ....  2/6 
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EVERY  MAN'S  OWN  LAWYER. 

A  Handy-Book  of  the  Principles  of  Law  and  Equity.  _  With  a  Concise 
Dictionary  of  Legal  Terms.  By  A  Barrister.  Thirty-sixth  Edition,  care- 
fully Revised,  and  including  New  Acts  of  Parliament  of  1898.  Comprising 
the  Benefices  Act,  i8g8;  new  Marriage  (Nonconformists)  Act,  i8g8; 
Inebriates  Act,  i8g8 ;  Crijninal  Evidence  Act,  i8g8 ;  Vaccination  Act,  i8g8; 
Vagrancy  Act,  i8g8 ;  besides  the  Workmen  s  Co^npensation  Act,  i8gj ; 
Infant  Life  Protection  Act,  iSgy ;  Land  Transfer  Act,  i8g7,  &^c.,  &'c. 
Judicial  Decisions  during  the  year  have  also  been  duly  noted.  Crown 
8vo,  750  pp.  Price  6/8  (saved  at  every  consultation !),  strongly  bound  in 
cloth.  {Just  Published. 

The  Book  will  be  found  to  comprise  (amongst  other  matter) — 


The  Rights  and  Wrongs  of  individuals— Landlord  and  tenant— Vendors 
AND  Purchasers— Leases  and  mortgages— Principal  and  Agent— partnership 
AND  Companies— Masters,  Servants  and  Workmen— Contracts  and  Agreements 
—Borrowers,  lenders  and  sureties— Sale  and  Purchase  of  Goods— Cheques, 
Bills  and  Notes— Bills  of  sale— Bankruptcy— Railway  and  Shipping  Law- 
Life  Fire,  and  Marine  Insurance— Accident  and  Fidelity  Insurance— Criminal 
Law— Parliamentary  Elections— County  Councils— District  Councils— Parish 
Councils— municipal  corporations— Libel  and  Slander— public  Health  and 
NUISANCES— Copyright,  Patents,  Trade  Marks— Husband  and  Wife— Divorce— 
Infancy— Custody  of  Children— trustees  and  Executors— Clergy,  Church- 
WARDENS,  &c.— Game  Laws  and  Sporting— Innkeepers— Horses  and  Dogs— Taxes 
AND  Death  Duties— Forms  of  Agreements,  Wills,  Codicils,  Notices,  &c. 


The  object  of  this  work  is  to  enable  those  -who  consicli  it  to  help  theviselues  to  the 
law  ;  and  thereby  to  dispettse,  as  far  as  possible,  with  professional  assistance  and  advice.  There 
are  many  wrongs  and  grievances  w^ich  persons  submit  to  fro7n  time  to  time  through  not 
knowing  how  or  where  to  apply  for  redress ;  and  many  persons  have  as  great  a  dread  of  a 
lawyer's  office  as  of  a  lion's  den.  With  this  book  at  hand  it  is  believed  that  many  a  SlX-AND- 
ElGHTPENCE  may  be  saved ;  many  a  wrong  redressed  ;  many  a  right  reclaimed ;  ma^iy  a  law 
suit  avoided ;  and  mariy  an  evil  abated.  The  work  has  established  itself  as  the  standard  legal 
adviser  of  all  classes,  and  has  also  made  a  reputation  for  itself  as  a  useful  book  of  reference  for 
lawyers  residing  at  a  distance  from  la^  libraries,  who  are  glad  to  have  at  hand  a  work 
embodying  recent  decisions  and  enactments. 

Opinions  of  the  Press. 

"  It  is  a  complete  code  of  English  Law  written  in  plain  language,  which  all  can  understand. 

.  .  Should  be  in  the  hands  of  every  business  man,  and  all  who  wish  to  abolish  lawyers'  bills."— 
Weekly  Times. 

"  A  useful  and  concise  epitome  of  the  law,  compiled  with  considerable  care.'  — Law  Magazine. 

"  A  complete  digest  of  the  most  useful  facts  which  constitute  English  Globe. 

"This  excellent  handbook,  .  .  .  Admirably  done,  admirably  arranged,  and  admirably 
cheap."— Z-gg^i-  Merctcry. 

"A  concise,  cheap,  and  complete  epitome  of  the  English  law.  So  plainly  written  that  he  who 
runs  may  read,  and  he  who  reads  may  understand." — Figaro. 

"  A  dictionary  of  legal  facts  well  put  together.    The  book  is  a  very  useful  one."— Spectator. 


THE  PAWNBROKER'S,  FACTOR'S,  AND  MERCHANT'S 
GUIDE  TO  THE  LAW  OF  LOAN5  AND  PLEDQE5. 

With  the  Statutes  and  a  Digest  of  Cases.  By  H.  C.  Folkard,  Barrister-at- 
Law.    Cloth  3/6 

LABOUR  CONTRACTS. 

A  Popular  Handbook  on  the  Law  of  Contracts  for  Works  and  Services.  By 
David  Gibbons.  Fourth  Edition,  with  Appendix  of  Statutes  by  T.  F.  Uttlev, 
Solicitor.    Fcap.  8vo,  cloth  3/6 

SUMMARY  OF  THE  FACTORY  AND  WORKSHOP  ACTS 

(1878=1891).  For  the  Use  of  Manufacturers  and  Managers.  By  Emile 
Garcke  and  J.  M.  Fells.  (Repriated  from  "Factory  Accounts.") 
Crown  8vo,  sewed        .   6d. 


BRADBURY,  AGNEW,  &  CO.  LD.,  PRINTERS,  LONDON  AND  TONBRIDGE. 


WHALE'S  SERIES 

OF 

SCIENTIFIC  AND  TECHNICAL 

WORKS. 


"It  is  not  too  much  to  say  that  no  books  have  ever  proved  more 
popular  with  or  more  useful  to  young  engineers  and  others  than  the 
excellent  treatises  comprised  in  Weale's  Series. "—Engineer. 


3l  ja^hj  dlamM  Wist 


MINING  AND  METALLURGY    .  . 
MECHANICAL  ENGINEERING  .    .  . 
NAVIGATION,  SHIPBUILDING.  ETC. 


ARCHITECTURE  AND  BUILDING  . 
INDUSTRIAL  AND  USEFUL  ARTS. 
AGRICULTURE,  GARDENING,  ETC. 
MATHEMATICS,  ARITHMETIC,  ETC 
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CROSBY  LOCKWOOD  AND  SON, 
7,  STATIONERS'  HALL  COURT,  LONDON,  E.G. 
1899. 


2     weale's  scientific  and  technical  series. 


CIVIL  ENGINEERING  &  SURVEYING. 
Civil  Engineering. 

By  Henry  Law,  M.  Inst.  C.E.  Including  a  Treatise  on  Hydraulic 
Engineering  by  G.  R.  Burnell,  M.LC.E.  Seventh  Edition,  revised, 
with  Large  Additions  by  D.  K.  Clark,  M.I. C.E.      .       .       .  6/6 

Pioneer  Engineering: 

A  Treatise  on  the  Engineering  Operations  connected  with  the  Settlement  of 
Waste  Lands  in  New  Countries.  By  Edward  Dobson,  A.I. C.E.  With 
numerous  Plates.    Second  Edition  4/6 

Iron  Bridges  of  Moderate  Span: 

Their  Construction  and  Erection.  By  Hamilton  W.  Pendred.  With  40^ 
Illustrations   .       .  2/0' 

Iron  and  Steel  Bridges  and  Viaducts. 

A  Practical  Treatise  upon  their  Construction  for  the  use  of  Engineers, 
Draughtsmen,  and  Students.  By  Francis  Campin,  C.E.  With  numerous 
Illustrations  [fust  Published  3/6 

Constructional  Iron  and  Steel  Work, 

As  applied  to  Public,  Private,  and  Domestic  BuiHings.     By  Francis 

Campin,  C.E  3/6 

Tubular  and  other  Iron  Girder  Bridges. 

Describing  the  Britannia  and  Conway  Tubular  Bridges.  By  G.  Drysdale 
Dempsey,  C.E.    Fourth  Edition  2/0 

Materials  and  Construction: 

A  Theoretical  and  Practical  Treatise  on  the  Strains,  Designing,  and  Erec- 
tion of  Works  of  Construction.    By  Francis  Campin,  C.E.    .       .  3/0 

Sanitary  Work  in  the  Smaller  Towns  and  in  Villages. 

By  Charles  Slagg,  Assoc.  M.  Inst.  C.E.    Second  Edition    .       .  3/0 

Roads  and  Streets  (The  Construction  of). 

In  Two  Parts:  T.  The  Art  of  Constructing  Common  Roads,  by  H. 
Law,  C.E.,  Revised  by  D.  K.  Clark,  C.E.  ;  II.  Recent  Practice:  In- 
cluding Pavements  of  Wood,  Asphalte,  etc.  By  D.  K.  Clark,  C.E.  4/6 

Gas  Works  (The  Construction  of), 

And  the  Manufacture  and  Distribution  of  Coal  Gas."  By  S.  Hughes,  C.E. 
Re-written  by  William  Richards,  C.E.    Eighth  Edition       .       .  5/6 

Water  Works 

For  the  Supply  of  Cities  and  Towns.  With  a  Description  of  the  Principal 
Geological  Formations  of  England  as  influencing  Supplies  of  Water.  Bv 
Samuel  Hughes,  F.G.S.,  C.E.    Enlarged  Edition  .      .       .       .  4/0 

The  Power  of  Water, 

As  applied  to  drive  Flour  Mills,  and  to  give  motion  to  Turbines  and  other 
H^^drostatic  Engines.    By  Joseph  Glynn,  F.R.S.    New  Edition  .  2/0 

Wells  and  Well-Sinking. 

By  John  Geo.  Swindell,  A. R.I. B. A.,  and  G.  R.  Burnell,  C.E.  Revi'-ed 
Edition.  With  a  New  Appendix  on  the  Qualities  of  Water.  Illustrated  2/0 

The  Drainage  of  Ltands,  Towns,  and  Buildings. 

By  G.  D.  Dempsey,  C.E.  Revised,  with  large  Additions  on  Recent 
Practice,  by  D  K.  Clark,  M.I. C.E.    Third  Edition      .       .       .  4/6 

Elmbanking  Lands  from  the  Sea. 

With  Particulars  of  actual  Embankments,  &c.    By  John  Wiggins  .  2/0 

The  Blasting  and  Quarrying  of  Stone, 

For  Building  and  other  Purposes.  With  Remarks  on  the  Blowing  up  of 
Bridges.    By  Gen.  Sir  J.  Burgoyne,  K.C  B  T    1  /6 

Foundations  and  Concrete  Works. 

With  Practical  Remarks  on  Footings,  Planking,  Sand,  Concrete,  B^ton, 
Pile-driving,  Caissons,  and  Cofferdams.  By  E.  Dobson,  M.R.I.B.A. 
Seventh  Edition  "1/6 
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Pneumatics, 

Including  Acoustics  and  the  Phenomena  of  Wind  Currents,  for  the  Use  of 
Beginners,    By  Charles  Tomlinson,  F.R.S.    Fourth  Edition      .  1/6 

Land  and  Engineering  Surveying. 

For  Students  and  Practical  Use.  By  T.  Baker,  C.E.  Seventeenth  Edition, 
Revised  and  Extended  by  F.  E.  Dixon,  A.M.  Inst.  C.E.,  Professional  Asso- 
ciate of  the  Institution  of  Surveyors.  With  numerous  Illustrations  and  two 
Lithographic  Plates  {Just  published  210 

Mensuration  and  Measuring. 

For  Students  and  Practical  Use.  With  the  Mensuration  and  Levelling  of 
Land  for  the  purposes  of  Modern  Engineering.  By  T.  Baker,  C.E.  New 
Edition  by  E.  Nugent,  C.E  1/6 


MINING  AND  METALLURGY 
,  Mineralogy, 

Rudiments  of.  By  A.  Ramsay,  F.G.S.  Third  Edition,  revised  and 
enlarged.    Woodcuts  and  Plates  •  3/6 

Coal  and  Coal  Mining, 

A  Rudimentary  Treatise  on  By  the  late  Sir  Warington  W.  Smyth, 
F.R.S,    Seventh  Edition,  revised  and  enlarged  3/6 

Metallurgy  of  Iron. 

Containing  Methods  of  Assay,  Analyses  of  Iron  Ores,  Processes  of  Manu- 
facture of  Iron  and  Steel,  Sec.  By  H.  Bauerman,  F.G.S.  With  numerous 
Illustrations.    Sixth  Edition,  revised  and  enlarged    .       .       .  -5/0 

The  Mineral  Surveyor  and  Valuer's  Complete  Guide. 

By  W.  LiNTERN.  Fourth  Edition,  with  an  Appendix  on  Magnetic  and 
Angular  Surveying       .       .       .       .       .       .       .       .       .  -3/6 

Slate  and  Slate  Quarrying: 

Scientific,  Practical,  and  Commercial.  By  D.  C.  Davies,  F.G.S.  With 
numerous  Illustrations  and  Folding  Plates.    Third  Edition      .  .3/0 

A  First  Book  of  Mining  and  Quarrying, 

With  the  Sciences  connected  therewith,  for  Primary  Schools  and  Self  In- 
struction.   By  J.  H.  Collins,  F.G.S.    Second  Edition    .       .  -1/6 

Subterraneous  Surveying, 

With  and  without  the  Magnetic  Needle.  By  T.  Fenwick  and  T.  Baker, 
C.E.    Illustrated  2/6 

Mining  Tools. 

Manual  of.  By  William  Morgans,  Lecturer  on  Practical  Mining  at  the 
Bristol  School  of  Mines  2/6 

Mining  Tools,  Atlas 

Of  Engravings  to  Illustrate  the  above,  containing  235  Illustrations  of  Mining 
Tools,  drawn  to  Scale.    4to  4/6 

Physical  Geology, 

Partly  based  on  Major-General  Portlock's  "  Rudiments  of  Geology." 
By  Ralph  Tate,  A.L.S.,  &c.    Woodcuts  2/0 

Historical  Geology, 

Partly  based  on  Major-General  Portlock's  "  Rudiments."  By  Ralph 
Tate,  A.L.S.,  &c.    Woodcuts  2/6 

Geology,  Physical  and  Historical. 

Consisting  of  "Physical  Geology,"  which  sets  forth  the  Leading  Principles 
of  the  Science  ;  and  "  Historical  Geology,"  which  treats  of  the  Mineral  and 
Organic  Conditions  of  the  Earth  at  each  successive  epoch.  By  Ralph 
Tate,  F.G.S  4/6 

ESlectro-Metallurgy, 

Practically  Treated.  By  Alexander  Watt.  Tenth  Edition,  enlarged 
and  revised,  including  the  most  Recent  Processes      .       .       .  .3/6 
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MECHANICAL  ENGINEERING. 
The  Workman's  Manual  of  Engineering  Drawing. 

Ijy  John  Maxton,  Instructor  in  Engineering  Drawing,  Royal  Naval 
College,  Greenwich.    Seventh  Edition.    300  Plates  and  Diagrams  .  3/6 

Fuels :  Solid,  Liquid,  and  Gaseous. 

Their  Analysis  and  Valuation.  For  the  Use  of  Chemists  and  Engineers. 
By  H.  J.  Phillips,  F.C.S.,  formerly  Analytical  and  Consulting  Chemist 
to  the  Great  Eastern  Railway.    Second  Edition,  Revised  .       .       .  2/0 

Fuel,  Its  Combustion  and  Economy. 

Consisting  of  an  Abridgment  of  "  A  Treatise  on  the  Combustion  of  Coal  and 
the  Prevention  of  Smoke."  By  C.  W.  Williams,  A.I.C.E.  With  Exten- 
sive Additions  by  D.  K.  Clark,  M.  Inst.  C.E.    Third  Edition       .  3/6 

The  Boilermaker's  Assistant 

In  Drawing,  Templating,  and  Calculating  Boiler  Work,  &c.  By  J.  Court- 
NEV,  Practical   Boilermaker.    Edited  by  D.   K.   Clark,  C.E.  .  2/0 

The  Boiler-Maker's  Ready  Reckoner, 

With  Examples  of  Practical  Geometry  and  Templating  for  the  Use  of 
Platers,  Smiths,  and  Riveters.  By  John  CourtxNEY.  Edited  by  D.  K. 
Clark,  M.I. C.E.  Second  Edition,  revised,  with  Additions  .  .  4./O 
T/ie  last  two  Works  in  One  Volume,  half-bound,  entitled  "The  Boiler- 
maker's Ready-Reckoner  and  Assistant."  By  J.  Courtney  and 
D.  K.  Clark.    Price  ts. 

Steam  Boilers : 

Their  Construction  and  Management.  By  R.  Armstrong,  C.E.  Illustrated 

1/6 

Steam  and  Machinery  Management. 

A  Guide  to  the  Arrangement  and  Economical  Management  of  Machinery. 
By  M.  Powis  Bale,  M.  Inst.  M.E  2/6 

Steam  and  the  Steam  Engine, 

Stationary  and  Portable.  Being  an  Extension  of  the  Treatise  on  the  Steam 
Engine  of  Mr.  J.  Sevvell.    By  D.  K.  Clark,  C.E.    Third  Edition  3/6 

The  Steam  Engine, 

A  Treatise  on  the  Mathematical  Theory  of,  with  Rules  and  Examples  for 
Practical  Men.    By  T.  Baker,  C.E  1/6 

The  Steam  Engine. 

P)y  Dr.  Lardner.    Illustrated  1/6 

Locomotive  Engines, 

By  G.  D.  Dempsey,  C.E.  With  large  Additions  treating  of  the  Modern 
Locomotive,  by  D.  K.  Clark,  M.  Inst.  C.E  3/0 

Locomotive  Engine-Driving. 

A  Practical  Manual  for  Engineers  in  charge  of  Locomotive  Engines.  By 
Michael  Reynolds.    Eighth  Edition.    3^.  td.  limp  ;  cloth  boards  4/6 

Stationary  Engine-Driving. 

A  Practical  Manual  for  Engineers  in  charge  of  Stationary  Engines.  By 
Michael  Reynolds.    Fourth  Edition.    3^.  6d.  limp  ;  cloth  boards.  4/6 

The  Smithy  and  Forge. 

Including  the  Farrier's  Art  and  Coach  Smithing.  By  W.  J.  E.  Crane. 
Second  Edition,  revised  2/6 

Modern  Workshop  Practice, 

As  applied  to  Marine,  Land,  and  Locomotive  Engines,  Floating  Docks, 
Dredging  Machines,  Bridges,  Ship-building,  &c.  By  J.  G.  Winton. 
Fourth  Edition,  Illustrated  3/6 

Mechanical  Engineering. 

Comprising  Metallurgy,  Moulding,  Casting,  Forging,  Tools,  Workshop 
Machinery,  Mechanical  Manipulation,  Manufacture  of  the  Steam  Engine, 
&c.    By  Francis  Campin,  C.E.  Third  Edition       ....  2/6 

Details  of  Machinery. 

Comprising  Instructions  for  the  Execution  of  various  Works  in  Iron  in  the 
Fitting-Shop,  Foundry,  and  Boiler-Yard.  By  Francis  Campin,  C.E.  3/0 
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Elementary  Engineering : 

A  Manual  for  Young  Marine  Engineers  and  Apprentices.  In  the  Form  of 
Questions  and  Answers  on  Metals,  Alloys,  Strength  of  Materials,  &c. 
By  J.  S.  Brewer.    Second  Edition  2/0 

Power  in  Motion : 

Horse-power  Motion,  Toothed-Wheel  Gearing,  Long  and  Short  Driving 
Bands,  Angular  Forces,  &c.   By  James  Armour,  C.E.  Third  Edition  2/0 

Iron  and  Heat, 

Exhibiting  the  Principles  concerned  in  the  Construction  of  Iron  Beams, 
Pillars,  and  Girders.    By  J.  Armour,  C.E  2/6 

Practical  Mechanism, 

And  Machine  Tools.  By  T.  Baker,  C.E.  With  Remarks  on  Tools  and 
Machinery,  by  J.  Nasmyth,  C.E  2/6 

Mechanics : 

Being  a  concise  Exposition  of  the  General  Principles  of  Mechanical  Science, 
and  their  Applications.    By  Charles  Tomlinson,  F.  R.S.      .  -1/6 

Cranes  (The  Construction  of), 

And  other  Machinery  for  Raising  Heavy  Bodies  for  the  Erection  of  Build- 
ings, &c.    By  Joseph  Glynn,  F. R.S  1/6 


NAVIGATION,  SHIPBUILDING,  ETC. 
The  Sailor's  Sea  Book: 

A  Rudimentary  Treatise  on  Navigation.  By  James  Greenwood,  B.A. 
With  numerous  Woodcuts  and  Coloured  Plates.  New  and  enlarged 
Edition.    By  W.  H.  Rosser  2/6 

Practical  Navigation. 

Consisting  of  The  Sailor's  Sea-Book,  by  James  Greenwood  and  W.  H. 
Rosser  ;  together  with  Mathematical  and  Nautical  Tables  for  the  Working 
of  the  Problems,  by  Henry  Law,  C.E.,  and  Prof.  J.  R.  Young  .  7/0 

Navigation  and  Nautical  Astronomy, 

In  Theory  and  Practice.    By  Prof.  J.  R.  Young.    New  Edition,  2/6 

Mathematical  Tables, 

For  Trigonometrical,  Astronomical,  and  Nautical  Calculations  ;  to  which  is 
prefixed  a  Treatise  on  Logarithms.  By  H.  Law,  C.E.  Together  with  a 
Series  of  Tables  for  Navigation  and  Nautical  Astronomy.  By  Professor  J. 
R.  Young.    New  Edition  4/0 

Masting,  Mast-Making,  and  Rigging  of  Ships. 

Also  Tables  of  Spars,  Rigging,  Blocks;  Chain,  Wire,  and  Hemp  Ropes, 
&c.,  relative  to  every  class  of  vessels.    By  Robert  Kipping,  N.A.  .  2/0 

Sails  and  Sail-Making. 

With  Draughting,  and  the  Centre  of  Effort  of  the  Sails.  By  Robert 
Kipping,  N.A   .  2/6 

Marine  EIngines  and  Steam  Vessels. 

By  R.  Murray,  C.E.  Eighth  Edition,  thoroughly  revised,  with  Addi- 
tions by  the  Author  and  by  George  Carlisle.  C  E.       .       .       .  4/6 

Iron  Ship-Building. 

With  Practical  Examples.    By  John  Grantham.    Fifth  Edition   .  4/0 

Naval  Architecture  : 

An  Exposition  of  Elementary  Principles.    By  James  Peake    .       .  3/6 

Ships  for  Ocean  and  River  Service, 

Principles  of  the  Construction  of.    By  Hakon  A.  Sommerfeldt  .     1  /Q 

Atlas  of  Engravings 

To  Illustrate  the  above.  Twelve  large  folding  Plates.  Royal  4to,  cloth  7/6 

The  Forms  of  Ships  and  Boats. 

By  W.  Bland.  Seventh  Edition,  revised,  with  numerous  Illustrations  and 
Models  1/6 
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ARCHITECTURE  AND  THE 

BUILDING  ARTS. 
Constructional  Iron  and  Steel  Work, 

As  applied  to  Public,  Private,  and  Domestic  Buildings.  By  Francis 
Campin,  C.E  3/6 

Building  Estates  : 

A  Treatise  on  the  Development,  Sale,  Purchase,  and  Management  of  Build- 
ing Land.    By  F.  Maitland.    Second  Edition,  revised  .       .  2/0 

The  Science  of  Building  : 

An  Elementary  Treatise  on  the  Principles  of  Construction.  By  E.  Wynd- 
HAM  Tarn,  M.A.  Lond.    Third  Edition,  revised  and  enlarged        .  3/6 

The  Art  of  Building : 

General  Principles  of  Construction,  Strength,  and  Use  of  Materials,  Working 
Drawings,  Specifications,  &c.    By  Edward  Dobson,  M.R.I.B.A.  .  2/0 

A  Book  on  Building, 

Civil  and  Ecclesiastical.  By  Sir  Edmund  Beckett,  Q.C.  (Lord  Grim- 
thorpe).    Second  Edition   ...  4/6 

Dwelling-Houses  (The  Erection  of). 

Illustrated  by  a  Perspective  View,  Plans,  and  Sections  of  a  Pair  of  Villas,  with 
Specification,  Quantities,  and  Estimates.  By  S.  H.  Brooks,  Architect  2/6 

Cottage  Building. 

By  C.  Bruce  Allen.  Eleventh  Edition,  with  Chapter  on  Economic  Cot- 
tages for  Allotments,  by  E.  E.  Allen,  C.E  2/0 

Acoustics  in  Relation  to  Architecture  and  Building : 

The  Laws  of  Sound  as  applied  to  the  Arrangement  of  Buildings.  By  Pro- 
fessor T.  Roger  Smith,  F.R. LB. A.    New  Edition,  Revised  .  -1/6 

The  Rudiments  of  Practical  Bricklaying. 

General  Principles  of  Bricklaying  ;  Arch  Drawing,  Cutting,  and  Setting  ; 
Pointing;  Paving,  Tiling,  &c.    By  Adam  Hammond.    With  68  Wo  dcuts 

1/6 

The  Art  of  Practical  Brick  Cutting  and  Setting. 

By  Adam  Hammond.    With  g   Engravings  1/6 

Brickwork  : 

A  Practical  Treatise,  embodying  the  General  and  Higher  Principles  of 
Bricklaying,  Cutting  and  Setting  ;  with  the  Application  of  Geometry  to  Roof 
Tiling,  &c.    By  F.  Walker  1/6 

Bricks  and  Tiles, 

Rudimentary  Treatise  on  the  Manufacture  of ;  containing  an  Outline  of  the 
Principles  of  Brickmaking.  By  E.  Dobson,  M.R.LB.A.  Additions  by 
C.  Tomlinson,  F.R.S.    Illustrated  3/0 

The  Practical  Brick  and  Tile  Book. 

Comprising:  Brick  and  Tile  Making,  by  E.  Dobson,  A.LC.E.  ;  Prac- 
tical Bricklaying,  by  A.  Hammond  ;  Brick-cutting  and  Setting,  by 
A.Hammond.    550  pp.  with  270  lUustratious,  half-bound       .       .  6/0 

Carpentry  and  Joinery — 

The  Elementary  Principles  of  Carpentry.  Chiefly  composed  from  the 
Standard  Work  of  Thomas  Tredgold,  C.E.  With  Additions,  and  Treatise 
ON  Joinery,  by  E.  W.  Tarn,  M.A.    Sixth  Edition,  Revised  .  .3/6 

Carpentry  and  Joinery — Atlas 

Of  35  Plates  to  accompany  and  Illustrate  the  foregoing  book.  With 
Descriptive  Letterpress.    410  6/0 
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JL  Practical  Treatise  on  Handrailing ; 

Showing  New  and  Simple  Methods.  By  Geo.  Collings.  Second  Edition, 
Revised,  including  a  Treatise  on  Stairbuilding.    With  Plates  .  2/6 

Circular  Work  in  Carpentry  and  Joinery. 

A  Practical  Treatise  on  Circular  Work  of  Single  and  Double  Curvature. 
By  George  Collings.    Second  Edition  2/6 

Roof  Carpentry: 

Practical  Lessons  in  the  Framing  of  Wood  Roofs.  For  the  Use  of  Working 
Carpenters.     By  Geo.  Collings  2/0 

The  Construction  of  Roofs  of  Wood  and  Iron; 

Deduced  .chiefly  from  the  Works  of  Robison,  Tredgold,  and  Humber.  By 
E.  WvNDHAM  Tarn,  M.A.,  Architect.    Second  Edition,  revised     .  1/6 

The  Joints  Made  and  Used  by  Builders. 

By  Wyvill  J.  Christy,  Architect.    With  i6o  Woodcuts       .       .  3/0 

Shoring 

And  its  Application  :  A  Handbook  for  the  Use  of  Students.  By  George 
H.  Blagrove.    With  31  Illustrations  1/6 

The   Timber  Importer's,   Timber   Merchant's,  and 
Builder's  Standard  Guide. 

By  R.  E.  Grandy  2/0 

Plumbing : 

A  Text-Book  to  the  Practice  of  the  Art  or  Craft  of  the  Plumber.  With 
Chapters  upon  House  Drainage  and  Ventilation.  By  Wm.  Paton  Buchan. 
Seventh  Edition,  Re-written  and  Enlarged,  with  500  Illustrations     .  3/6 

Ventilation : 

A  Text  Book  to  the  Practice  of  the  Art  of  Ventilating  Buildings.  By  W.  P. 
Buchan,  R.P.,  Author  of     Plumbing,"  &c.    With  170  Illustrations  3/6 

The  Practical  Plasterer: 

A  Compendium  of  Plain  and  Ornamental  Plaster  Work.  By  W.  Kemp  2/0 

House  Painting,  Graining,  Marbling,  &  Sign  Writing. 

With  a  Course  of  Elementary  Drawing,  and  a  Collection  of  Useful  Receipts. 
By  Ellis  A.  Davidson.    Seventh  Edition.    Coloured  Plates  .       .  5/0 
The  above.,  in  cloth  boards,  strongly  bound.,  6s. 

A  Grammar  of  Colouring, 

Applied  to  Decorative  Painting  and  the  Arts.  By  George  Field.  New 
Edition,  enlarged,  by  Ellis  A.  Davidson.    With  Coloured  Plates  .  3/0 

Elementary  Decoration 

As  applied  to  Dwelling  Houses,  &c.  By  James  W.  Facey,  Illustrated  2/0 

Practical  House  Decoration. 

A  Guide  to  the  Art  of  Ornamental  Painting,  the  Arrangement  of  Colours  in 
Apartments,  and  the  Principles  of  Decorative  Design.  By  James  W.  Facey. 

2/6 

The  last  two  Works  in  One  handsome  Vol..,  half -bound,  entitled  "  House 
Decoration,  Elementary  and  Practical,"  price  5^. 

Warming  and  Ventilation 

Of  Domestic  and  Public  Buildings,  Mines,  Lighthouses,  Ships,  &c.  By 
Charles  Tomlinson,  F.R.S  3/0 

Portland  Cement  for  Users. 

By  Henry  Faija,  A.M.  Inst.  CE.    '1  bird  Edition,  Corrected      .  2/0 

Limes,  Cements,  Mortars,  Concretes,  Mastics,  Plas- 
tering, &c. 

By  G.  R.  Burnell.  C.E.    Thirteenth  Edition       .       .       .  -1/6 
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Masonry  and  Stone-Cutting. 

The  Principles  of  Masonic  Proiection  and  their  application  to  Construction. 
By  Edward  DoBSON,  M.R.I.B.A  2/6 

Arches,  Piers,  Buttresses,  &c. : 

Experimental  Essays  on  the  Principles  of  Construction.     By  W.  Bland. 

1/6 

Quantities  and  Measurements, 

In  Bricklayers',  Masons',  Plasterers',  Plumbers',  Painters',  Paperhangers', 
Gilders',  Smiths',  Carpenters'  and  Joiners' Work.  By  A.  C.  Beaton    1  /6 

The  Complete  Measurer : 

Setting  forth  the  Measurement  of  Boards,  Glass,  Timber  and  Stone.    By  R. 

HoRTON.    Fifth  Edition  4/0 

The  above,  strongly  bound  in  leather,  price  5^. 

Light: 

An  Introduction  to  the  Science  of  Optics.  Designed  for  the  Use  of  Students 
of  Architecture,  Engineering,  and  other  Applied  Sciences.  By  E.  Wynd- 
HAM  Tarn,  M.  A.,  Author  of  "  The  Science  of  Building,"  &c.  .       .1  /6 

Hints  to  Young  Architects. 

By  George  Wightwick,  Architect.  Fifth  Edition,  revised  and  enlarged 
by  G.  HusKissoN  Guillaume,  Architect  3/6 

Architecture — Orders : 

The  Orders  and  their  .Esthetic  Principles.    By  W.  H.  Leeds.  Illustrated. 

1/6 

Architecture — Styles : 

The  History  and  Description  ot  the  Styles  of  Architecture  of  Various 
Countries,  from  the  Earliest  to  the  Present  Period.  By  T.  Talbot  Bijry, 
F.R.I.B.A.    Illustrated       .  2/0 

Orders  and  Styles  of  Architecture,  hi  One  Vol.,  s^y.  6d. 

Architecture— Design : 

The  Principles  of  Design  in  Architecture,  as  deducible  from  Nature  and 
exemplified  in  the  Works  of  the  Greek  and  Gothic  Architects.    By  Edw. 

Lacy  Garbett,  Architect.    Illustrated  2/6 

The  three  preceding  Works  in  One  handsome  Vol.,  half  bound,  entitled 
"Modern  Architecture," /rzV^  6s. 

Perspective  for  Beginners. 

Adapted  to  Young  Students  and  Amateurs  in  Architecture,  Painting,  &c. 
By  George  Pyne  2/0 

Architectural  Modelling  in  Paper. 

By  T.  A.  Richardson.    With  Illustrations,  engraved  by  O.  Jewitt    1  /6 

Glass  Staining,  and  the  Art  of  Painting  on  Glass. 

From  the  German  of  Dr.  Gessert  and  Emanuel  Otto  Fkomberg.  With 
an  Appendix  on  The  Art  of  Enamelling  2/6 

Yitruvius — The  Architecture  of. 

In  Ten  Books.    Translated  from  the  Latin  by  Josei'H  Gwilt,  F.S.A., 

F.R.A.S.    With  23  Plates  5/0 

N.B. — This  is  the  only  Edition  ^Vitruvius  procurable  at  a  moderate  price. 

Grecian  Architecture, 

An  Inquiry  into  the  Principles  of  Beauty  in.  With  an  Historical  View  of  the 
Rise  and  Progress  of  the  Art  in  Greece.  By  the  Earl  of  Aberdeen    1  /Q 
The  two  Preceding  Works  in  One  handsoine  Vol.,  half  bound,  entitled 
**  Ancient  Architecture."  Price  ds. 
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INDUSTRIAL  AND   USEFUL  ARTS. 
Cements,  Pastes,  Glues,  and  Gums. 

A  Practical  Guide  to  the  Manufacture  and  Application  of  the  various 
Agglutinants  required  for  Workshop,  Laboratory,  or  Office  Use.  With 
upwards  of  900  Recipes  and  Formulae.    By  H.  C.  Standage   .       .  2/0 

Clocks  and  Watches,  and  Bells, 

A  Rudimentary  Treatise  on.  By  Sir  Edmund  Beckett,  Q.C.  (Lord 
Grimthorpe).    Seventh  Edition  .0  4/6 

The  Goldsmith's  Handbook. 

Containing  full  Instructions  in  the  Art  of  Allo^'ing,  Melting,  Reducing, 
Colouring,  Collecting  and  Refining,  Recovery  of  Waste,  Solders,  Enamels. 
&c.,  &c.    By  George  E.  Gee.    Third  Edition,  enlarged  .       .       .  3/0 

The  Silversmith's  Handbook, 

On  the  same  plan  as  the  Goldsmith's  Handbook.    By  George  E.  Gee. 

Second  Edition,  Revised  3/0 

The  Inst  two  i'Vorks,  in  One  handsome  Vol.^  htilf -bounds  js. 

The  Hall-Marking  of  Jewellery. 

Comprising  an  account  of  all  the  different  Assay  Towns  of  the  United 
Kingdom ;  with  the  Stamps  and  Laws  relating  to  the  Standards  and  Hall- 
Marks  at  the  various  Assay  Offices.    By  George  E.  Gee        .       .  3/0 

Practical  Organ  Building. 

By  W.  E.  Dickson,  M.A.    Second  Edition,  Revised,  with  Additions  2/6 

Coach-Building : 

A  Practioal  Treatise.  By  James  W.  Burgess.  With  57  Illustrations  2/6 

The  Brass  Founder's  Manual: 

Instructions  for  Modelling,  Pattern  Making,  Moulding.  Turning,  &c.  By 
W.  Graham  2/0 

The  Sheet-Metal  Worker's  Guide. 

A  Practical  Handbook  for  Tinsmiths,  Coppersmiths,  Zincworkers,  &c.,  with 
46  Diagrams.    By  W.  J.  E.  Crane.    Second  Edition,  revised        .  1/6 

Sewing  Machinery: 

Its  Construction,  History,  &c.  With  full  Technical  Directions  for  Adjust- 
ing, &c.    By  J.  W.  Urquhart,  C.E  2/0 

Gas  Fitting : 

A  Practical  Handbook.  By  John  Black.  Second  Edition,  Enlarged. 
With  T30  Illustrations  2/6 

Construction  of  Door  Locks. 

From  the  Papers  of  A.  C.  Hobbs.  Edited  by  Charles  Tomlinson,  F.R.S. 
With  a  Note  upon  Iron  Safes  by  Robert  Mallet.    Illustrated  .  2/6 

The   Model   !LocomotiYe   Engineer,  Fireman,  and 
Engine-Boy. 

Comprising  an  Historical  Notice  of  the  Pioneer  Locomotive  Engines  and 
their  Inventors.  By  Michael  Reynolds.  Second  Edition.  With 
numerous  Illustrations,  and  Portrait  of  George  Stephenson      .       .  3/6 

The  Art  of  Letter  Painting  made  Easy. 

By  J.  G.  Badenoch.    With  12  full-page  Engravings  of  Examples  .     1  jQ 

The  Art  of  Boot  and  Shoemaking. 

Including  Measurement,  Last-fitting,  Cutting-out,  Closing  and  Making.  By 
John  Bedford  Leno.    With  numerous  Illustrations.  Third  Edition  2/0 

Mechanical  Dentistry : 

A  Practical  Treatise  on  the  Construction  of  the  Various  Kinds  of  Artificial 
Dentures,    By  Charles  Hunter.    Third  Edition,  revised     .       .  3/0 

Wood  Engraving : 

A  Practical  and  Easy  Introduction  to  the  Art.    By  W.  N.  Brown   .     1  /6 

Laundry  Management. 

A  Handbook  for  Use  in  Private  and  Public  Laundries.  Including  Accounts 
of  Modern  Machinery  and  Appliances.  By  the  Editor  of  "The  Laundry 
Journal."    With  numerous  Illustrations.    Second  Edition        .       .  2/0 
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AGRICULTURE,    GARDENING,  ETC. 
Draining  and  Embanking: 

A  Practical  Treatise.    By  Prof.  John  Scott.    With  68  Illustrations    1  /Q 

Irrigation  and  Water  Supply: 

A  Practical  Treatise  on  Water  Meadows,  Sewage  Irrigation,  Warping,  &c.; 
on  the  Construction  of  Wells,  Ponds,  Reservoirs,  &c.  By  Prof.  John 
Scott.    With  34  Illustrations     .       .  1/6 

Farm  Roads,  Fences,  and  Gates: 

A  Practical  Treatise  on  the  Roads,  Tramways,  and  Waterways  of  the 
Farm  ;  the  Principles  of  Enclosures ;  and  the  different  kinds  of  Fences, 
Gates,  and  Stiles.    By  Prof.  John  Scott.    With  75  Illustrations    .    1  /6 

Farm  Buildings  : 

A  Practical  Treatise  on  the  Buildings  necessary  for  various  kinds  of  Farms, 
their  Arrangement  and  Construction,  with  Plans  and  Estimates.  By  Prof. 
John  Scott.    With  105  Illustrations  2/0 

*    Barn  Implements  and  Machines  : 

Treating  of  the  Application  of  Power  and  Machines  used  in  the  Threshing- 
barn,  Stockyard,  Dairy,  &c.    By  Prof.  J.  Scott.    With  123  Illustrations. 

2/0 

Field  Implements  and  Machines: 

With  Principles  and  Details  of  Construction  and  Points  of  Excellence,  their 
Management,  &c.    By  Prof.  John  Scott.    With  138  Illustrations  2/0 

Agricultural  Surveying : 

A  Treatise  on  Land  Surveying,  Levelling,  and  Setting-out  ;  with  Directions 


for  Valuing  Estates.    By  Prof.  J.  Scott.    With  62  Illustrations      .     1  /6 

Farm  Engineering. 

By  Professor  John  Scott.  Comprising  the  above  Seven  Volumes  in  One, 
1,150  pages,  and  over  600  Illustrations.    Half-bound      .       .       .  12/0 

Outlines  of  Farm  Management. 

Treating  of  the  General  Work  of  the  Farm ;  Stock ;  Contract  Work  ; 
Labour,  &c.    By  R.  Scott  Burn      .  2/6 


Outlines  of  Landed  Estates  Management. 

Treating  of  the  Varieties  of  Lands,  Methods  of  Farming,  Setting-out  of 
Farms,  Roads,  Fences,  Gates,  Drainage,  &c.    By  R.  Scott  Burn  .  2/6 
Tke  above  Two  Vols,  in  One,  handsomely  half-bound,  price  Qs. 

Soils,  Manures,  and  Crops. 

(Vol.  I.  Outlines  of  Modern  Farming.)    By  R.  Scott  Burn  .  2/0 

Farming  and  Farming  Economy. 

(Vol.  11.  Outlines  of  Modern  Farming.)   By  R.  Scott  Burn  3/0 

Stock :  Cattle,  Sheep,  and  Horses. 

(Vol.  III.  Outlines  of  Modern  Farming.)     By  R.  Scott  Burn  2/6 

Dairy,  Pigs,  and  Poultry. 

(Vol.  IV.  Outlines  of  Modern  Farming.)    By  R.  Scott  Burn  2/0 

Utilization  of  Sewage,  Irrigation,  and  Beclamation 
of  Waste  Land. 

(Vol.  V.  Outlines  of  Modern  Farming.)  By  R.  Scott  Burn  .  2/6 

Outlines  of  Modern  Farming. 

By  R.  Scott  Burn.  Consisting  of  the  above  Five  Volumes  in  One, 
1,250  pp.,  profusely  Illustrated,  half-bound     .        ....     1  2/0 
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Book-keeping  for  Farmers  and  £2  state  Owners. 

A  Practical  Treatise,  presenting,  in  Three  Plans,  a  System  adapted  for  all 
classes  of  Farms.    By  J.  M.  Woodman.    Third  Edition,  revised     .  2/6 

Ready  Reckoner  for  the  Admeasurement  of  Land. 

By  A.  Arm  AN.    Third  Edition,  revised  and  extended  by  C.  Norris  2/0 

Miller's,    Corn    Merchant's,    and    Farmer's  Ready 
Reckoner. 

Second  Edition,  revised,  with  a  Price  List  of  Modern  Flour  Mill  Machinery, 


by  W.  S.  HuTTON,  C.E  2/0 

The  Hay  and  Straw  Measurer. 

New  Tables  for  the  Use  of  Auctioneers,  Valuers,  Farmers,  Hay  and  Straw 
Dealers,  &c.    By  John  Steele  2/0 

Meat  Production. 

A  Manual  for  Producers,  Distributors,  and  Consumers  of  Butchers'  Meat. 
By  John  Ewart        ..."  2/6 

Sheep  : 

The  History,  Structure,  Economy,  and  Diseases  of.  By  W.  C.  Spooner, 
M.R.V.S.    Fifth  Edition,  with  fine  Engravings  3/6 

Market  and  Kitchen  Gardening. 

By  C.  W.  Shaw,  late  Editor  of  "Gardening  Illustrated"  .       .       .  3/0 

Kitchen  Gardening  Made  Basy. 

Showing  the  best  means  of  Cultivating  every  known  Vegetable  and  Herb, 
&c.,  with  directions  for  management  all  the  year  round.  By  George  M.  F. 
Glenny.    Illustrated  1  /Q 


Cottage  Gardening: 

Or  Flowers,  Fruits,  and  Vegetables  for  Small  Gardens.    By  E.  Hobday. 


1/6 

Garden  Receipts. 

Edited  by  Charles  W.  Quin  1  /Q 

Fruit  Trees, 

The  Scientific  and  Profitable  Culture  of.  From  the  French  of  M.  Du 
Breuil.  Fourth  Edition,  carefully  Revised  by  George  Glenny.  With 
187  Woodcuts  3/5 

The  Tree  Planter  and  Plant  Propagator : 

With  numerous  Illustrations  of  Grafting,  Layering,  Budding,  Implements, 
Houses,  Pits,  &c.    By  Samuel  Wood  2/0 


The  Tree  Pruner : 

A  Practical  Manual  on  the  Pruning  of  Fruit  Trees,  Shrubs,  Climbers,  and 
Flowering  Plants.  With  numerous  Illustrations.   By  Samuel  Wood    "I  /Q 

T/te  above  Two  Vols,  in  One,  handsomely  half-bound,  price  ^s.  Qd. 


The  Art  of  Grafting  and  Budding. 

By  Charles  Baltet.    With  Illustrations  . 


2/6 
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MATHEMATICS,   ARITHMETIC,  ETC. 
Descriptive  Geometry, 

An  Elementary  Treatise  on  ;  with  a  Theory  of  Shadows  and  of  Perspective, 
extracted  from  the  French  of  G.  Monge.  To  which  is  added  a  Description 
of  the  Principles  and  Practice  of  Isometrlcal  Projection.  By  J.  F.  Heather, 
M.A.    With  14  Plates   •       .  2/0 

Practical  Plane  Geometry : 

Giving  the  Simplest  Modes  of  Constructing  Figures  contained  in  one  Plane 
and  Geometrical  Construction  of  the  Ground.  By  J.  F.  Heather,  M.A. 
With  215  Woodcuts  2/0 

Analytical  Geometry  and  Conic  Sections, 

A  Rudimentary  Treatise  on.  By  James  Hann.  A  New  Edition,  re- 
written and  enlarged  by  Professor  J.  R.  Young        ....  2/0 

Euclid  (The  Elements  of  ). 

With  many  Additional  Propositions  and  Explanatory  Notes  ;  to  which  is 
prefixed  an  Introductory  Essay  on  Logic.    By  Henry  Law,  C.E.  .  2/6 

Sold  also  separately,  viz : — 
Euclid.    The  First  Three  Books.    By  Henry  Law,  C.E.    .       .  .1/6 
Euclid.    Books  4,  5,  6,  Ti,  12.    By  Henry  Law,  C.  E.    .       .  -1/6 

Plane  Trigonometry, 

The  Elements  of.    By  James  Hann.        ....       .  .1/6 

Spherical  Trigonometry, 

The  Elements  of.  By  James  Hann.  Revised  by  Charles  H.  Dow- 
ling,  C.E  1/0 

*.v.*  Or  with  "  The  Elements  0/ Plane  Trigonometry^''  in  One  Vohnne,  "zs.  6d. 

Differential  Calculus, 

Elements  of  the.    By  W.  S.  B.  Woolhouse,  F.R.A.S.,  &c.      .  -1/6 

Integral  Calculus. 

By  Homersham  Cox,  B.A.  1/0 

Algebra, 

The  Elements  of.  By  James  Haddon,  M.A.  With  Appendix,  containing 
Miscellaneous  Investigations,  and  a  Collection  of  Problems       .       .  2/0 

A  Key  and  Companion  to  the  Above. 

An  extensive  Repository  of  Solved  Examples  and  Problems  in  Algebra. 
By  J.  R.  Young  1/6 

Commercial  Book-keeping. 

With  Commercial  Phrases  and  Forms  in  English,  French,  Italian,  and 
German.    By  Jaaies  Haddon,  M.A  1/6 

Arithmetic, 

A  Rudimentary  Treatise  on.  With  full  Explanations  of  its  Theoretical 
Principles,  and  numerous  Examples  for  Practice.  For  the  Use  of  Schools 
and  for  Self-Instruction.  By  J.  R.  Young,  late  Professor  of  Mathematics 
in  Belfast  College.    Eleventh  Edition  ...  •       •       •     1  /6 

A  Key  to  the  Above. 

By  J.  R.  Young   ....  .       .  •      •       .    1 /6 

Equational  Arithmetic, 

Applied  to  Questions  of  Interest,  Annuities,  Life  Assurance,  and  General 
Commerce  ;  with  various  Tables  by  which  all  Calculations  may  be  greatly 
facilitated.    By  W.  Hipsley  1/6 

Arithmetic, 

Rudimentary,  for  the  Use  of  Schools  and  Self-Instruction.  By  James 
Haddon,  M.A.    Revised  by  Abraham  Arman       .       .       .  -1/6 

A  Key  to  the  Above. 

By  A.  Arman   .       .  .1/6 
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Mathematical  Instruments  : 

'i'heir  Construction,  Adjustment,  Testing,  and  Use  concisely  Explained 
By  J.  F.  Heather,  ]\I.A.,  of  the  Royal  Military  Academy,  Woolwich. 
Fourteenth  Edition,  Revised,  with  Additions,  by  A.  T.  Walmisley, 
M.l.CE.  Original  Edition,  in  I  vol.,  Illustrated  ....  2/0 
*^^*  In  ordering-  the  above,  he  careful  to  say  '''^  Original  Edition,''  or  give  the 

juunber  in  the  Series  (32),  to  distinguish  it  from  the  Enlarged  Edition  in 

3  vols,  {as  follows) — 

Drawing  and  Measuring  Instruments. 

Including — I.  Instruments  employed  in  Geometrical  and  Mechanical  Draw- 
ing, and  in  the  Construction,  Copying,  and  Measurement  of  Maps  and 
Plan.s.  II.  Instruments  used  for  the  purposes  of  Accurate  Measurement, 
and  for  Arithmetical  Computations.    By  J.  F.  Heather,  M.A.     .  1/6 

Optical  Instruments. 

Including  (more  especially)  Telescopes,  Microscopes,  and  Apparatus  for 
producing  copies  of  Maps  and  Piaiis  by  Photography.  l>y  J.  F.  Heather, 
M.A.    Illustrated  1/6 

Surveying  and  Astronomical  Instruments. 

Including — I.  Instruments  used  for  Determining  the  Geometrical  Features 
of  a  portion  of  Ground.    II.  Instruments  employed  in  Astronomical  Ob- 
servations.   By  J.  F.  Heather,  M.A.    Illustrated.        .       .  .1/6 
The  above  three  volumes  form  an  enlargement  of  the  AtitJiors  original  -work, 
''''Mathematical  Instruments,"  ^rice  2s.    {J)escribed  at  top  of  page.) 

Mathematical  Instruments  : 

Their  Construction,  Adjustment,  Testing  and  Use.  Comprising  Drawing, 
Measuring,  Optical,  Surveying,  and  Astronomical  Instruments.  By  J.  F. 
Heather,  M.A.  Enlarged  Edition,  for  the  most  part  entirely  re-written. 
The  Three  Parts  as  above,  in  One  thick  Volume.        ....  4/6 

The  Slide  Rule,  and  How  to  Use  It. 

Containing  full,  easy,  and  simple  Instructions  to  perform  all  Business  Cal- 
culations with  unexampled  rapidity  and  accuracy.  By  Charles  Hoare, 
C.E.    With  a  Slide  Rule,  in  tuck  of  cover.    Fifth  Edition.        .       ,  2/6 

Logarithms. 

With  Mathematical  Tables  for  Trigonometrical,  Astronomical,  and  Nautical 
Calculations.    By  Henry  Law,  C.E.    Revised  Edition    .       .       ,  3/0 

Compound  Interest  and  Annuities  (Theory  of). 

With  Tables  of  Logarithms  for  the  more  Difficult  Computations  of  Interest, 
Discount,  Annuities,  &c.,  in  all  their  Applications  and  Uses  for  Mercantile 
and  State  Purposes.    By  Fedor  Thoivian,  Paris.    Fourth  Edition   .  4/0 

Mathematical  Tables, 

For  Trigonometrical,  Astronomical,  and  Nautical  Calculations  ;  to  which  is 


prefixed  a  Treatise  on  Logarithms.  By  H.  Law,  C.E.  Together  with  a 
Series  of  Tables  for  Navigation  and  Nautical  Astronomy.  By  Professor  J. 
R.  Young.    New  Edition  4/0 

Mathematics, 

As  applied  to  the  Constructive  Arts.  By  Francis  Cam  fin,  C.E,,  &c. 
Second  Edition  3/0 

Astronomy. 

By  the  late  Rev.  Robert  Main,  F.  R.S.  Third  Edition,  revised  and  cor- 
rected to  the  Present  Time.    By  W.  T.  Lynn,  F.R.A.S.    .       .       .  2/0 

Statics  and  Dynamics. 

The  Principles  -and  Practice  of.  Embracing  also  a  clear  development  of 
Hydrostatics,  Hydrodynamics,  and  Central  Forces.  By  T.  Baker,,  C. E. 
Fourth  Edition  1/6 
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BOOKS   OF  REFERENCE  AND 

MISCELLANEOUS  VOLUMES. 

A  Dictionary  of  Painters,  and  Handbook  for  Picture 
Amateurs. 

Being  a  Guide  for  Visitors  to  Public  and  Private  Picture  Galleries,  and  for 
Art-Students,  including  Glossary  of  Terms,  Sketch  of  Principal  Schools  of 
Painting,  &c.    By  Philippe  Daryl,  B.A.  2/6 

Painting  Popularly  Explained. 

By  T.  J,  GuLLiCK,  Painter,  and  John  Times,  F.S.A.  Including  Fresco, 
Oil,  Mosaic,  Water  Colour,  Water-Glass,  Tempera,  Encaustic,  Miniature, 
Painting  on  Ivory,  Vellum,  Pottery,  Enamel,  Glass,  &c.  Fifth  Edition  5/0 

A  Dictionary  of  Terms  used  in  Architecture,  Build- 
ing, Engineering,  Mining,  Metallurgy,  Archae- 
ology, the  Fine  Arts,  &c. 

By  John  Weale.^  Sixth  Edition.  Edited  by  Robt.  Hunt,  F.R.S. 
Numerous  Illustrations  6/0 

Music : 

A  Rudimentary  and  Practical  Treatise.  With  numerous  Examples.  By 
Charles  Child  Spencer  2/6 

Pianoforte, 

The  Art  of  Playing  the.  With  numerous  Exercises  and  Lessons.  By 
Charles  Child  Spencer  1/6 

The  House  Manager. 

Being  a  Guide  to  Housekeeping,  Practical  Cookery,  Pickling  and  Preserv- 
ing, Household  Work,  Dairy  Management,  Cellarage  of  Wines,  Home- 
brewing  and  Wine-making,  Stable  Economy,  Gardening  Operations,  &c. 


By  An  Old  Housekeeper  3/g 

Manual  of  Domestic  Medicine. 

By  R.  Gooding,  M.D.  Intended  as  a  Family  Guide  in  all  cases  oi 
Accident  and  Emergency     Third  Edition,  carefully  revised     .  .2/0 

Management  of  Health. 

A  Manual  of  Home  and  Personal  Hygiene.    By  Rev.  James  Baird    ^  /Q 

Natural  Philosophy, 

For  the  Use  of  Beginners.    By  Charles  Tomlinson,  F.R.S.  .  .1/6 

The  Electric  Telegraph, 

Its  History  and  Progress.  With  Descriptions  of  some  of  the  Apparatus. 
By  R.  Sabine,  C.E.,  F.S.A.,  &c  3/0 

Handbook  of  Field  Fortification. 

By  Major  W.  W.  Knollys,  F.R.G.S.    With  163  Woodcuts    .       .  3/0 

Logic, 

Pure  and  Applied.    By  S.  H  Emmen*?.    Third  Edition   .       .  -1/6 

liocke  on  the  Human  Understanding, 

Selections  from.    With  Notes  by  S.  H.  Emmens       .       .       .  -1/6 


The  Compendious  Calculator 

(^Intuitive  Calculations).  Or  Easy  and  Concise  Methods  of  Performing  the 
various  Arithmetical  Operations  required  in  Commercial  and  Business 
Transactions  ;  together  with  Useful  Tables,  &c  By  Daniel  O'Gorman. 
Twenty-seventh  Edition,  carefully  revised  by  C.  Norris  .      .       .  2/6 
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Measures,  Weights,  and  Moneys  of  all  Nations. 

With  ah  Analysis  of  the  Christian,  Hebrew,  and  Mahometan  Calendars. 
By  W.  S.  B.  WooLHOUSE,  F.R.A.S.,  F.S.S.    Seventh  Edition       .  2/6 

Grammar  of  the  English  Tongue, 

Spoken  and  Written.  With  an  Introduction  to  the  Study  of  Comparative 
Philology.    By  Hyde  Clarke,  D.C.L.    Fifth  Edition.    .       .  -1/6 

Dictionary  of  the  English  Language. 

As  Spoken  and  Written.     Containing  above  100,000  Words.     P>y  Hyde 

Clarke,  D.C.L  3/6 

Complete  with  the  Gramimar  5/6 

Composition  and  Punctuation, 

Familiarly  Explained  for  those  who  have  neglected  the  Study  of  Grammar. 
By  Justin  Brenan.    i8tii  Edition  1 /Q 

French  Grammar. 

With  Complete  and  Concise  Rules  on  the  Genders  of  French  Nvnins.  By 
G.  L.  Strauss,  Ph.D  1/6 

English-French  Dictionary. 

Comprising  a  large  number  of  Terms  used  in  Engineering,  Mining,  &c. 
By  Alfred  Elwes  2/0 

French  Dictionary. 

Li   two   Parts — L    French-English.    II.    English- French,    complete  in 

One  Vol   .  3/0 

***  Or  with  the  Grammar,  4>/6- 

French  and  English  Phrase  Book. 

Containing  Introductory  Lessons,  with  Translations,  Vocabularies  of  Words, 
Collection  of  Phrases,  and*  Easy  Familiar  Dialogues  .       .       .  -1/6 

German  Grammar. 

Adapted  for  English  Students,  from  Heyse's  Theoretical  and  Practical 
Grammar,  by  Dr.  G.  L.  Strauss  1/6 

German  Triglot  Dictionary. 

By  N.  E.  S.  A.  Hamilton.  Part  I.  German-French-English.  Part  JI. 
English-German-French.    Part  IIL  French-German-English    .       .  3/0 

German  Triglot  Dictionary. 

(As  above).    Together  with  German  Grammar,  in  One  Volume        .  5/0 

Italian  Grammar. 

Arranged  in  Twenty  Lessons,  with  Exercises.    By  Alfrp:o  Elwes.     "j  /6 

Italian  Triglot  Dictionary, 

Wherein  the  Genders  of  all  the  Italian  and  French  Nouns  are  carefully 
noted  down.    By  Alfred  Elwes.    Vol.1.  Italian-English-French.  2/6 

Italian  Triglot  Dictionary. 

By  Alfred  Elv.  es.    Vol.  2.  English-French- Italian.       .  .  2/6 

Italian  Triglot  Dictionary. 

By  Alfred  Elwes.    Vol.  3.    French-Italian-English.     .       .       .  2/6 

Italian  Triglot  Dictionary. 

(As  above).    In  One  Vol  7/6 

Spanish  Grammar. 

In  a  Simple  and  Practical  Form.  With  Exercises.  By  Alfred  Elwes  1/6 

Spanish-English  and  English-Spanish  Dictionary. 

Including  a  large  number  of  Technical  Terms  used  in  Mining,  Engineering, 
&c.,  with  the  proper  Accents  and  the  Gender  of  every  Noun.    By  Alfred 

Elwes  4/0 

***  Or  with  the  Grammar,  6/0- 
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Portuguese  Grammar, 

In  a  Simple  and  Practical  Form.  With  Exercises.  By  Alfred  Elwes  ^/Q 

Portuguese -English    and    English -Portuguese  Dic- 
tionary. 

Including  a  large  number  of  Technical  Terms  used  in  Mining,  Engineering, 
&c.,  with  the  proper  Accents  and  the  Gender  of  every  Noun.    By  Alfred 

Elwes.    Third  Edition,  revised   -5/0 

Or  7uii/i  t/ie  Grammar,  Y  10- 

Animal  Physics, 

Handbook  of.    ByDiONVSius  Lardner,  D.C.L.    With  520  Illustrations. 

In  One  Vol.  (732  pages),  cloth  boards  7/6 

Soid  also  in  Two  Paris,  as  follows  : — 
Animal  Phy.sics.    By  Dr.  Lardner.    Part  I.,   Chapters  I. — VII.  4./O 
Animal  Physics.    By  Dr.  Lardner.    Part  II.,  Chapters  VIII.— XVIII. 

3/0 
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MATHEMATICS,   ARITHMETIC,  &c. 

Geometry,  Descriptive.   J.  F.  Heather  .      .      .  2/- 

Practical  Plane  Geometry.   J.  F.  Heather.      .    .  2/- 

Analytical  Geometry.    J.  Hann  &  J.  R.  YouNa .      .  2/- 

Geometry.    Part  I.  (Euclid,  Bks.  I.— III.)   H.  Law  1/6 
Part  II.    (Euclid,  Books  lY.,  Y.,  YL,  XL, 

XIL).    H.  Law   1/6 

Geometry,  in  i  vol.  (Euclid's  Elements)  .  ,  .  .  2/6 
Plane  Trigonometry.    J.  Hann       .      ,      .  .1/6 

Spherical  Trigonometry.   J.  Hann     .      .      .    .  i/- 
The  above  2  vols.,  bound  together  .       .       ,  .2/6 

Differential  Calculus.   W.  S.  B.  Woolhouse      .    .  1/6 

Integral  Calculus.    H.  Cox   i/- 

Integral  Calculus.   J.  Hann   i/- 

Algebra.   J.  Haddon   2/- 

Key  to  ditto   1/6 

Book-keeping.   J.  Haddon       .      .      ,      .  .1/6 

Arithmetic.   J.  R.  Young   1/6 

Key  to  ditto   1/6 

Equational  Arithmetic.    W.  Hipsley  .      ,      .    .  1/6 

Arithmetic.    J.  Haddon   1/6  - 

Key  to  ditto   1/6 

Mathematical  Instruments.   Heather  &  Walmisley  2/- 

Drawing  &  Measuring  Instruments.  J.  F.  Heather  1/6 
Optical  Instruments.  J.  F.  Heather  .  .  .1/6 
Surveying  &  Astronomical  Instruments.    J.  F. 

Heather   1/6 

The  above  3  vols.,  bound  together  .       .       .  .4/6 

Mensuration  and  Measuring.   T.  Baker   .      .    .  1/6 

Slide  Rule,  &  How  to  Use  it.   0.  Hoare  .  2/6 

Measures,  Weights,  &  Moneys.  W.  S.  B.  Woolhoijse  2/6 

Logarithms,  Treatise  on,  with  Tables.   H.  Law  .  3/- 

Compound  Interest  and  Annuities.   F.  Thoman    .  4/- 

Compendious  Calculator.    D.  O'Gorman       .      .  2/6 

Mathematics.    F,  Campin   3/_ 

Astronomy.    R.  Main  &  W.  T.  Lynn  .       .      .      .  2/- 

Statics  and  Dynamics.    T.  Baker      .      .      .    .  1/6 
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FEME'S  SCIENTIFIC  &  TECHNICAL  SERIES. 


BUILDING  &  ARCHITECTURE. 

Building  Estates.   F.  Maitland       ....  2/- 

Science  of  Building.    E.  W.  Tarn      .      .      .    .  3/6 

Building,  Art  of.    E.  Dobson   2/- 

Book  on  Building.    Sir  E.  Beckett     .  .    ,  4/6 

Dwelling  Houses,  Erection  of.   S.  H.  Brooks       ,  2/6 

Cottage  Building.   C.  B.  Allen   .      .      .      .    .  2/- 

Acoustics  of  Public  Buildings.   Prof.  T.  R.  Smith.  1/6 

Practical  Bricklaying.   A.  Hammond   .      .      .    .  1/6 

Practical  Brick  Cutting  &  Setting.   A.  Hammond  .  1/6 

Brickwork,   F.  Walker   1/6 

Brick  and  Tile  Making.   E.  Dobson.      .      .      .  3/- 

Practical  Brick  &  Tile  Book.   Dobson  &  Hammond  6/- 

Carpentry  and  Joinery.   T.  Tredgold  &  E.  W.  Tarn  3/6 

Atlas  of  35  plates  to  the  above    .       .       .       .    .  6/- 

Handrailing,  and  Staircasing.   G.  Collings    .      .  2/6 

Circular  Work  in  Carpentry.   G.  Collings       ,    .  2/6 

Roof  Carpentry.   G.  Collings  .      ,      .      ,      .  2/- 

Construction  of  Roofs.   E.  W.  Tarn  .      .      .   .  1/6 

Joints  used  by  Builders.   J.  W.  Christy       .      .  3/- 

Shoring.   G.  H.  Blagrove   1/6 

Timber  Importer's  &  Builder's  Guide.  R.  E.  Grandy  2/- 

Plumbing.   W.  P.  Buchan   3/6 

Ventilation  of  Buildings.   W.  P.  Buchan       .      .  3/6 

Practical  Plasterer.   W.Kemp   2/- 

House-Painting.   E.  A.  Davidson     ....  5/- 

Elementary  Decoration.   J.  W.  Facey  .      .      .    .  2/- 

Practical  House  Decoration.   J.  W.  Facey    .      .  2/6 

Gas-Fitting.   J.  Black   2/6 

Warming  and  Ventilation.   0.  Tomlinson      .      .  3/- 

Portland  Cement  for  Users.   H.  Faija  .    .  2/- 

Limes,  Cements,  &  Mortars.   G.  R.  Btjrnell       .  1/6 

Masonry  and  Stone  Cutting.   E.  Dobson  .      .    .  2/6 

Arches,  Piers,  and  Buttresses.   W.  Bland    .      .  1/6 

Quantities  and  Measurements.   A.  C.  Beaton  .    .  1/6 

Complete  Measurer.   R.  Horton     .      .      .      .  4/- 

Light,  for  use  of  Architects.   E.  W.  Tarn       .    .  1/6 

Hints  to  Young  Architects.  Wightwick  &  Guillaume  3/6 
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BUILDING  &  ARCHITECTURE— con*(i. 

Dictionary  of  Architectural  Terms.   J.  Weale  .  5/- 

Architecture,  Orders.   W.  H.  Leeds    .      .      .  .  i/6 

Architecture,  Styles.    T.  T.  Bury    ....  2/- 

The  above  2  vols. ,  bound  together      .       .,     .  .  3/^ 

Architecture,  Design.   E.  L.  Garbett     .      .  .2/6 

The  above  3  vols.,  bound  together      .       .       .  .  6/- 

Architectural  Modelling.   T.  A.  Richardson  .  .  1/6 

Vitruvius'  Architecture.   J.  Gwilt      .      .      .  •  5/- 

Grecian  Architecture.    Lord  Aberdeen    ,      .  .  i/- 

The  above  2  vols. ,  bound  together      .       .       .  .  6/- 


FINE  ARTS. 

Dictionary  of  Painters.   P.  Daryl     .      .      .    .  2/6 

Painting,  Fine  Art.   T.  J.  Gtjllick  &  J.  Times  .       .  5/- 

Grammar  of  Colouring.  G.  Field  &  E.  A.  Davidson  3/- 

Perspective.   G.  Pyne   2/- 

Glass  Staining  &  Painting  on  Glass  .      .      .   .  2/6 

Music.   0.  0.  Spencer   2/6 

Pianoforte  Instruction.   0.  0.  Spencer      .      .   .  1/6 


INDUSTRIAL  &   USEFUL  ART5. 

Cements,  Pastes,  Glues,  &  Gums.   H.  C.  Standage  2/- 

Clocks  and  Watches,  and  Bells.    Sir  E.  Beckett    .  4/6 

Goldsmith's  Handbook,    G.  E.  Gee    .      .      •    .  3/- 

Silversmith's  Handbook.   G.  E.  Gee  .      .  3/- 

Goldsmith's  &  Silversmith's  Handbook.  G.  E.  Gee  7/- 

Hail-Marking  of  Jewellery.   G.  E.  Gee      .      •    .  3/- 

Practical  Organ  Building,   W.  E.  Dickson     .      .  2/6 

Coach  Building.   J.  W.  Burgess   2/6 

Brass  Founder's  Manual.   W.  Graham  .      .      .  2/- 

House  Decoration.   J.  W.  Facet   5/- 

Letter- Painting  Made  Easy.   J.  G.  Badenocii  .      .  1/6 

Boot  and  Shoemaking.   J.  B.  Lend    .      .      •   .  2/- 

Mechanical  Dentistry.    C.  Hunter  .      ,      .      .  3/- 

Wood  Engraving.   W.N.Brown.      .  .    .  1/6 

Laundry  Management      .....  2/- 
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